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ABSTRACT
7KLV WKHVLV LV FRQFHUQHG ZLWK WKH GHVLJQ RI WKH DUWL¿FLDOO\ OLJKWHG
HQYLURQPHQWLQFRPSXWHULVHGRI¿FHV7KHDLPLVWRHVWDEOLVKZKLFKNLQGRI
OLJKWLQJVROXWLRQLVEHVWVXLWHGWRDFFRPPRGDWH9'7EDVHGWDVNVDQGZKHWKHU
RU QRW ZRUNLQJ LQ IURQW RI D9'7 DIIHFWV YLVXDO FRPIRUW DQG ZHOOEHLQJ.
7KH UHVHDUFK TXHVWLRQ KDV EHHQ DSSURDFKHG LQ IRXU GLIIHUHQW VWXGLHV
7KH VWXGLHV ZHUH DV IROORZV $ TXHVWLRQQDLUH VWXG\ ZKHUH OLJKWLQJ
GHVLJQHUV LQ 6ZHGHQ HYDOXDWHG GLIIHUHQW OLJKWLQJ FULWHULD 7KLV DLPHG
WRHVWDEOLVKKRZGLIIHUHQWFULWHULDDUHXVHGLQ WKHRIILFH OLJKWLQJGHVLJQ
SURFHVV  $Q H[SHULPHQWDO VWXG\ FRPSDULQJ WKH LQÀXHQFH RI GLIIHUHQW
RI¿FHOLJKWVHWWLQJVRQSHUFHSWLRQV7KHVWXG\IRFXVHGRQWKHLPSDFWRIOLJKW
VHWWLQJRQURRPSHUFHSWLRQWKHH[SHULHQFHRIWKHOLWHQYLURQPHQWSHUFHLYHG
YLVXDOFRPIRUWDQGZHOOEHLQJ$GGLWLRQDOO\ WKHVWXG\ ORRNHG LQWRDOHUWQHVV
DV LQGLFDWHG E\ KRUPRQH VDPSOHV DQG LQWR WKH LQÀXHQFH RI OLJKWLQJ RQ
SHUIRUPDQFH$FRPSDULVRQRIWKHYLVXDOSHUFHSWLRQVLQDQ/('OLJKW
VHWWLQJ WR WKH SHUFHSWLRQV H[SHULHQFHG LQ D FRQYHQWLRQDO OLJKW VHWWLQJ
$ UHYLHZGHVFULELQJ UHVHDUFK UHODWHG WR RI¿FH OLJKWLQJ DQG LQFOXGLQJ D
GLVFXVVLRQDERXWPHWKRGVDQGWKHDSSOLFDELOLW\RIUHVHDUFKDVZHOODVEHLQJD
VWDWHRIWKHDUWLQRI¿FHOLJKWLQJUHVHDUFKFRQQHFWHGWRWKHVFRSHRIWKLVWKHVLV
7KH ¿QGLQJV DUH GLVFXVVHG XVLQJ D IUDPHZRUN EDVHG RQ FRQWHPSRUDU\
6FDQGLQDYLDQ RI¿FH OLJKWLQJ GHVLJQ DQG FXUUHQW OLJKWLQJ GHVLJQ SUDFWLFH
7KH\ VKRZ WKDW WKHUH LV D QHHG IRU OLJKWLQJ HGXFDWLRQZLWKLQ WKHJURXSRI
OLJKWLQJSUDFWLWLRQHUVDVZHOODVIRUUHVHDUFKWKDWLVDFFHVVLEOHDQGDSSOLFDEOHWR
OLJKWLQJGHVLJQV7KHH[SHULPHQWDOVWXGLHVFRXOGQRWYHULI\WKDWRI¿FHOLJKWLQJ
DIIHFWVSHUIRUPDQFHHYHQWKRXJKLWZDVVKRZQWKDWDYDULHGOLJKWVHWWLQJZDV
SHUFHLYHGWRHQKDQFHZHOOEHLQJPRUHWKDQDPRQRWRQRXVOLJKWLQJVROXWLRQ
2QHLPSRUWDQWFRQWULEXWLRQLQWKLVWKHVLVLVWKHXQIROGLQJRIWKHLQDGHTXDF\RI
WKHPHWKRGRORJ\XVHGLQFXUUHQWOLJKWLQJUHVHDUFK,WLVVKRZQWKDWTXDQWLWDWLYH
PHDVXUHVDORQHGRQRWSRVVHVVWKHVWUHQJWKWRH[SODLQWKHFRPSOH[LQWHUDFWLRQV
EHWZHHQ KXPDQ SHUFHSWLRQV ZHOOEHLQJ YLVXDO FRPIRUW DQG SHUIRUPDQFH
Keywords: RI¿FHOLJKWLQJOLJKWLQJGHVLJQOLJKWLQJFULWHULDDUWL¿FLDO
OLJKWLQJYLVXDOHQYLURQPHQWYLVXDOFRPIRUWSHUFHSWLRQVSHUIRUPDQFH
OXPLQDLUHGHVLJQSURFHVVGLRGHOLJKWLQJ/('OLJKWVHQVLWLYLW\FRPSXWHU
VFUHHQ
PREFACE / ACKNOWLEDGEMENT
:K\GRD3K'"
$WVRPHSRLQW,WKLQNDOO3K'VWXGHQWVDVNWKHPVHOYHVWKLVTXHVWLRQ
6RFLHW\ LV HYROYLQJE\ LWVHOI DQGFRPPHUFLDOLVPSURYLGHV WKH LQFHQWLYH
3HRSOH VWUXJJOH WR DGDSW WHFKQLTXHV DQG EHKDYLRXU WR QHZ HQYLURQPHQWDO
FKDOOHQJHV$WZKDWSRLQWGRROGVROXWLRQVWRSUREOHPDWLFLVVXHVFHDVHWREH
DFFHSWDEOHDQGZKHUHDUHZHJRLQJWR¿QGQHZRQHV"
/LJKWLQJ LV LQWHJUDWHG LQWRRXU VRFLHW\ DQG VKRUWZLQWHU RI¿FHKRXUVRU
GDUNKRPHVDQGFLW\HQYLURQPHQWVDUHQRWDQRSWLRQ7KHLPSDFWRIOLJKWLQJ
RQSHRSOHDQGHFRORJ\DVZHOODVFRQVLGHUDWLRQVDURXQGHQHUJ\DQGEXLOGLQJ
QHHGWREHGLVFXVVHG7KHVHTXHVWLRQVDUHWRRFRPSOH[WREHOHIWWRSROLWLFV
7KH\VKRXOGEHZHOOUHVHDUFKHGDQGFDUHIXOO\FRQVLGHUHGE\UHVHDUFKHUVDV
ZHOO DV E\ DFWRUV LQ WKH¿HOG EHIRUH GHFLVLRQV DUHPDGH 6RFLHW\ QHHGV WR
NHHSWKHUHVHDUFKIURQWXSWRGDWHDQGVXSSRUWLWZLWKWKHKHOSRILQVWLWXWLRQV
VFKRODUVDQGSUDFWLWLRQHUV
6\QHUJ\ ZKHQ VFLHQFHV PHHW FDQ WULJJHU LQQRYDWLRQ &DQ D VRFLHW\
FKRRVH WR UHIUDLQ IURP UHVHDUFK DQG VWLOO SURVSHU" 7R WUXO\ EHQH¿W IURP
UHVHDUFKLQWHUDFWLRQDOO¿HOGVRIUHVHDUFKQHHGWREXLOGXSIURPWKHEDVHWR
UHDFKDQGVXVWDLQDNQRZOHGJHOHYHOZKHUHUHVHDUFKLQWHUDFWLRQLVSRVVLEOH
/LJKWLQJUHVHDUFKLQ6ZHGHQLVEHLQJEXLOWIURPWKHEDVHDQGWKLVWKHVLVLVP\
FRQWULEXWLRQWRWKH¿HOGWRHQDEOHIXWXUHOLJKWLQJGHVLJQHUVDQGUHVHDUFKHUV
WRUHDFKIXUWKHU,WLVPDGHSRVVLEOHE\JHQHURXVVXSSRUWIURPWKH%HUWLODQG
%ULWW6YHQVVRQ)RXQGDWLRQ
,ZRXOGOLNHWRWKDQNDOOWKHSHRSOHZKRKDYHVXSSRUWHGPHGXULQJP\WKHVLV
ZRUN,QSDUWLFXODU,ZRXOGOLNHWRWKDQNP\VXSHUYLVRU'U0RQLFD%LOOJHUDW
WKH'HSDUWPHQWRI$UFKLWHFWXUHDW&KDOPHUV8QLYHUVLW\RI7HFKQRORJ\ZKR
DFFHSWHGPHDVD3K'VWXGHQWLQP\WKLUG\HDU6KHKDVJXLGHGDQGHQFRXUDJHG
PHWRFRPSOHWHWKLVWKHVLVDVKDV%HDWD6WDKUHZKRZDVKHUFRDGYLVRU
,DOVRZLVKWRWKDQNP\HDUOLHUVXSHUYLVRUV'U0DULD-RKDQVVRQDWWKH
'HSDUWPHQWRI(QYLURQPHQWDO3V\FKRORJ\DW/XQG8QLYHUVLW\ZKRKHOSHG
PHZLWKP\ VHFRQG VWXG\ DQG'U .HUVWLQ %DUXS DW WKH'HSDUWPHQW RI
$UFKLWHFWXUHDW/XQG8QLYHUVLW\ZKR LQFROODERUDWLRQZLWK'U7KRUEM|UQ
/DLNHDW WKH'HSDUWPHQWRI(QYLURQPHQWDO3V\FKRORJ\DW/XQG8QLYHUVLW\
JDYHPHDQLFHVWDUWZLWKP\VWXGLHVDQGKHOSHGPHZLWKWKH¿UVWVWXG\
, KDYH UHFHLYHG LQYDOXDEOH VXSSRUW IURP WKH'HSDUWPHQW RI /LJKWLQJ
6FLHQFHDW-|QN|SLQJ8QLYHUVLW\DQG,ZRXOGOLNHWRJLYHVSHFLDOWKDQNVWR
.KDULQ$EUDKDPVVRQDQG-RKDQ5|NODQGHU,ZRXOGDOVROLNHWRWKDQN0RQLFD
6lWHUZKRKDVLQVSLUHGDQGPRWLYDWHGPHLQP\ZRUN
0DQ\WKDQNV WR-HQQLH.HUPRGHIRUUHYLVLQJP\(QJOLVKDQ\PLVWDNHV
WKDWUHPDLQDUHHQWLUHO\PLQH
)LQDOO\,DPYHU\JUDWHIXOIRUWKHVXSSRUW,KDYHUHFHLYHGIURPP\IDPLO\
DQGIULHQGV,ZLVKWRWKDQNP\SDUHQWV*HUWUXGDQG.ODVIRUDOZD\VEHOLHYLQJ
LQDQGVXSSRUWLQJPH7KDQNVWRDOOP\IULHQGVIRUEHLQJVRHQFRXUDJLQJDQG
ODVWEXWQRWOHDVWZLWKDOOP\ORYH,ZLVKWRWKDQN6WDIIDQIRUSXWWLQJXSZLWK
PHDQGKHOSLQJPHZLWKDOOSUDFWLFDO WKLQJV)RU\RXU LQYROYPHQWVXSSRUW
DQGDGYLFHDQGIRUDOZD\VEHLQJWKHUHIRUPH
7KDQN<RX
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17KLVWKHVLVLVDERXWRI¿FHHQYLURQPHQWVDQGRQHRIWKHIXQGDPHQWDOVRI
OLIHOLJKW7KHWKHVLVIRFXVHVRQOLJKWLQJGHVLJQLWVFUHDWLRQWKHSHUFHSWLRQ
RILWDQGLWVLQÀXHQFHRQRXUEHLQJV:HGHSHQGRQOLJKWWRSURYLGHXVZLWK
YLVXDOVWLPXOLDQGWRVWLPXODWHWKHSK\VLRORJLFDODQGSV\FKRORJLFDOSURFHVVHV
WKDWZHKDYHHYROYHGDVDUHVXOWRIWKHOLJKWDQGGDUNQHVVJHQHUDWHGE\(DUWKV
URWDWLRQ,QHDUOLHUWLPHVZKHQSHRSOHOLYHGDQGZRUNHGRXWGRRUVLQKDUPRQ\
ZLWKWKHQDWXUDOO\OLWHQYLURQPHQWFLUFDGLDQUK\WKPVDQGOLJKWUHODWHGKHDOWK
ZHUHQRWDQLVVXH
$V RXU DZDUHQHVV RI WKH LPSDFW RI OLJKWLQJ RQ SK\VLRORJLFDO DQG
SV\FKRORJLFDOSURFHVVHVLQPDQJURZVZHKDYHWRUHFRQVLGHUWKHORQJWHUP
HIIHFWVRIZRUNLQJZLWKDFRPSXWHUVFUHHQ9'7,QZHVWHUQVRFLHW\WRGD\
ZRUNSODFHVDUHLQFUHDVLQJO\EDVHGLQGRRUVRIWHQLQRI¿FHV,Q6ZHGHQPRUH
WKDQRIWKHZRUNIRUFHLVEDVHGLQRI¿FHV6&%SHUIRUPLQJWDVNVRQ
9'7V7KH9'7LVWKHOLJKWVRXUFHFORVHVWWRWKHRI¿FHVWDIIEXWWKHLQÀXHQFH
RIWKHOLJKWHPDQDWLQJIURPLWLVQRWDOZD\VWDNHQLQWRDFFRXQWZKHQSODQQLQJ
WKHYLVXDOHQYLURQPHQW7KHTXDOLW\RIWKHWRWDOOLJKWLQJHQYLURQPHQWQHHGV
WREHGH¿QHGERWKWRVXSSRUWWKHWDVNVDVVRFLDWHGZLWK9'7VDQGWRSURPRWH
RXUKHDOWKDQGSHUIRUPDQFH
7KHVWXGLHV LQ WKLV WKHVLVZHUHFRQGXFWHGLQ6ZHGHQEHWZHHQDQG
 DQG LQYROYHG VWXG\ SDUWLFLSDQWV ZLWK EDFNJURXQGV UDQJLQJ IURP
EHLQJSDUWRIWKHOLJKWLQJGHVLJQSURIHVVLRQWRH[SHULHQFLQJDUWL¿FLDOOLJKWLQJ
DVRI¿FHVWDIIRUVWXGHQWV7KH\UDQJHGIURP\RXQJDQGKHDOWK\WRROGDQG
KHDOWK\IURPODWHVOHHSHUVWRHDUO\ULVHUV7KHVXEMHFWVZKRZHUHHQJDJHGWR
SDUWLFLSDWHLQWKHVWXGLHVRQDYROXQWDU\EDVLVDUHUHIHUUHGWRDVparticipants 
WKURXJKRXW WKLV WKHVLV 3URIHVVLRQDOV ZLWKLQ WKH OLJKWLQJ GHVLJQ ¿HOG ZLWK
DFDGHPLFGHJUHHVLQOLJKWLQJGHVLJQDUHGH¿QHGE\PHDVlighting designers
2WKHU SURIHVVLRQDOV ZRUNLQJZLWKLQ WKH ¿HOG RI OLJKWLQJ GHVLJQ DUH FDOOHG
practitioners or lighting practitioners
7KH UHVHDUFK WRXFKHV RQGLIIHUHQW UHVHDUFK¿HOGV EXW WKH YLHZSRLQW LV
INTRODUCTION
1 Introduction
2FRQVLVWHQWO\WKDWRIDOLJKWLQJGHVLJQHU7KHVWXGLHVDUHEDVHGRQP\NQRZ
OHGJHDQGWKHSHUVSHFWLYHWKDW,KDYHRQWKHUHVHDUFK¿HOGDVDOLJKWLQJGHVLJQHU
ZLWKP\EDVH LQ WKH SUDFWLFDO¿HOG RI LQWHULRU DUFKLWHFWXUH7KLV DSSURDFK
LQLWLDOO\ VKDSHG WKH VWUXFWXUH DQG GHYHORSPHQW RI WKLV WKHVLV 7KH WKHVLV
ZRUN KDV GHYHORSHG IURP D FROOHFWLRQ RI VWXGLHV ZKHUH REVHUYDWLRQV DQG
PHDVXUHPHQWV WRFDSWXUH WKH WUXWKZHUHSHUIRUPHG WRDQHYDOXDWLYHVWDQFH
RQFXUUHQWUHVHDUFKDQGLQSDUWLFXODUWKHPHWKRGVDSSOLHGLQP\RZQUHVHDUFK
7KLV WKHVLV WDNHV WKH SRVLWLRQ WKDW OLJKWLQJ GHVLJQV VKRXOG VXSSRUW
LQGLYLGXDORI¿FHVWDIIDQGRIIHUWKHEHVWSRVVLEOHOLJKWLQJFRQGLWLRQVIRUHDFK
RI¿FH HQYLURQPHQW ,W UHYHDOV WKH LQDGHTXDF\ RI TXDQWLWDWLYHPHDVXUHV WR
H[SODLQ WKH FRPSOH[ LQWHUDFWLRQV EHWZHHQ KXPDQ SHUFHSWLRQZHOOEHLQJ
YLVXDOFRPIRUWDQGSHUIRUPDQFHWKHUHE\PDNLQJDQLPSRUWDQWFRQWULEXWLRQ
WRIXWXUHUHVHDUFK)XUWKHUPRUHWKHWKHVLVGHPRQVWUDWHVWKDWDYDULHGOLJKW
VHWWLQJ LV SHUFHLYHG DV EHWWHU HQKDQFLQJ ZHOOEHLQJ WKDQ D PRQRWRQRXV
OLJKWLQJVROXWLRQ,IXUWKHUFRQFOXGHWKDWWKHUHLVDQHHGIRUOLJKWLQJHGXFDWLRQ
DPRQJOLJKWLQJSUDFWLWLRQHUVDVZHOODVIRUUHVHDUFKWKDW LVDFFHVVLEOHDQG
DSSOLFDEOHWROLJKWLQJGHVLJQV
1.1 Outline of the thesis
7KH WKHVLV LV GLYLGHG LQWR WKUHH SDUWV 7KH PDLQ WH[W GHVFULEHV WKH
VXFFHVVLYHGHYHORSPHQWRIWKHUHVHDUFKLQFOXGLQJVXPPDULHVDQGGLVFXVVLRQ
RI WKH UHVXOWV LQ WKH VHYHQ DSSHQGHG SDSHUV7KLV IRUP WKH EDVH IRU WKLV
WKHVLV$OVRLQFOXGHGDUHWZRDSSHQGLFHVWKH¿UVWLQFOXGLQJDFRPSLODWLRQRI
WKHSDSHUVDQGWKHVHFRQGQRWLQJWKHLQVWUXPHQWVXVHGLQWKHVWXGLHV
Chapter 1 LQWURGXFHV WKH WRSLF RI WKH WKHVLV DQG LGHQWL¿HV WKH SUREOHP
DUHD7KHDLPVDQGUHVHDUFKTXHVWLRQVDUHVWDWHG$GGLWLRQDOO\WKHUHVHDUFK
DSSURDFKDQGLPSRUWDQWFRQFHSWVDUHSUHVHQWHG
Chapter 2 SURYLGHV WKH WKHRUHWLFDO IUDPHZRUN IRU WKLV OLJKWLQJ GHVLJQ
UHVHDUFK7KH VWDWHRI WKH DUW LQRI¿FH OLJKWLQJ UHVHDUFK FRQQHFWHG WR WKH
VFRSH RI WKLV WKHVLV LV GHVFULEHG DQG DQ RYHUYLHZ RI UHODWHG UHVHDUFK LV
SURYLGHG $ PDS LOOXVWUDWLQJ WKH RULJLQ RI WKLV UHVHDUFK LQ LQWHULRU OLJKW
SODQQLQJUHVHDUFKIXUWKHUVHUYHVWRHVWDEOLVKWKHQLFKHIRUWKLVWKHVLV
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,QChapter 3WKHPHWKRGVXVHGLQWKHGLIIHUHQWVWXGLHVDUHGHVFULEHGDVLV
WKHSRVLWLRQWDNHQLQUHJDUGWRYDOLGLW\DQGUHOLDELOLW\
Chapter 4SUHVHQWVWKHUHVXOWVIURPWKHGLIIHUHQWVWXGLHVLQVKRUW
Chapter 5GLVFXVVHVDQGUHODWHVWKHUHVXOWVWRWKHUHVHDUFKTXHVWLRQV
7KH¿QGLQJVIURPHDFKVWXG\DUHUHYLHZHGDQGDQDO\VHG
Chapter 6SUHVHQWVDUHÀHFWLRQRQDSSOLHGPHWKRGRORJ\LQUHODWLRQWRWKH
LQGLYLGXDOVWXGLHV,WFRQVLGHUVKRZZHOOWKHPHWKRGVDSSO\WRWKHTXHVWLRQV
DQGZKHWKHURUQRWWKHUHVXOWVDUHYDOLG
Chapter 7SUHVHQWVP\¿QDOFRQOXVLRQVDQGRXWOLQHVIXWXUHUHVHDUFKSURMHFWV
1.2 Identifying the problem area of work task lighting
$V RI¿FH WDVNV DUH WUDQVIRUPHG HDUOLHU UHFRPPHQGDWLRQV QRW WR ZRUN LQ
IURQWRID9'7IRUPRUHWKDQKRXUVKDYHEHHQRYHUUXQLQIDYRXURIIXOOGD\V
LQIURQWRI WKH9'7&RPSXWHULVHG WDVNVDUHEHFRPLQJDQDOOGD\RFFXSDWLRQ
UHVXOWLQJLQWKH9'7RFFXS\LQJWKHYLVXDO¿HOGIRUORQJSHULRGVDQGGHPDQGLQJ
D FRQWUDVW UHODWLRQVKLS WKDW GLIIHUV IURP WUDGLWLRQDO SDSHUZRUN 3LFFROL 6RFL
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6WXGLHVKDYHVKRZQWKDWLOOXPLQDQFHSUHIHUHQFHV
LQWKHFRPSXWHULVHGRI¿FHGLIIHUIURPSUHIHUHQFHVLQWUDGLWLRQDORI¿FHV9HLWFK
	1HZVKDPD(VFX\HU	)RQWR\QRQWDQGWKDWWKHRI¿FHOLJKWLQJ
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,62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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
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Figure 1:1;/LJKWLQJUHFRPPHQGDWLRQVIRURI¿FHWDVNV66(1
46ZHGLVKODZGRHVQRWDOORZDQRI¿FHWREHZLWKRXWVXI¿FLHQWGD\OLJKW$)6
EXWLQWKHQRUWKHUQKHPLVSKHUHQDWXUDOGD\OLJKWLQWKHZLQWHULVOHVV
DEXQGDQWDQGLVWKHUHIRUHVXSSOHPHQWHGZLWKDUWL¿FLDOOLJKWLQJ'HSHQGLQJ
RQDYDLODEOHQDWXUDOGD\OLJKW WKHQHHG IRU DUWL¿FLDO OLJKW WR VXSSRUWKXPDQ
SK\VLRORJLFDODQGSV\FKRORJLFDOSURFHVVHVYDULHV+DUULV	'DZVRQ±+XJKHV
%HJHPDQQYDQGHQ%HOG	7HQQHU3DUWRQHQ	/|QQTYLVW
)OHLVFKHU.UXHJHU	 6FKLHU] 1LFRO:LOVRQ	&KLDQFDUHOOD 
5JHU*RUGLMQ%HHUVPDDGH9ULHV	'DDQ5HYHOO$UHQGW)RJJ	
6NHQH.OOHU%DOODO/DLNH0LNHOOLGHV	7RQHOOR$DQKHW5RW
0RVNRZLW]	<RXQJ+RIIPDQHWDO+XEDOHN%ULQN	6FKLHU]
/LJKWLQJKDVDQLQÀXHQFHRQYLVXDODFXLW\DQGWKHUHDUHLPSOLFDWLRQV
WKDW LW LQÀXHQFHVZHOOEHLQJ DQG KHDOWK DVZHOO DV SHUIRUPDQFH DOHUWQHVV
VRFLDOLQWHUDFWLRQVDIHW\DQGRULHQWDWLRQ,WDOVRVXSSRUWVRWKHUYLVXDOQHHGV
LQGLUHFWO\IRULQVWDQFHE\FUHDWLQJDVWLPXODWLQJHQYLURQPHQW/RH0DQV¿HOG
	5RZODQGV  /RH	5RZODQGV  /RH0DQV¿HOG	5RZODQGV
)LJ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Figure 1:2; Lighting impact. Light has an impact on physiological and psychological 
processes in man. A few of these processes are illustrated by the “cogwheels”, and 
interact with one another, supporting or delimiting related reactions.
5/LJKWLQJ LV D WKUHHGLPHQVLRQDO H[SHULHQFHZKHUHSDWWHUQVRI OLJKW DQG
GDUNFDQEHFRPELQHGLQDSOHDVLQJPDQQHUIRUDPRUHYLVXDOO\LQWHUHVWLQJ
HQYLURQPHQW,WLVDG\QDPLFDOO\FKDQJLQJSHUFHSWXDOH[SHULHQFHGHSHQGLQJ
RQWKHPRYHPHQWVDQGSRVLWLRQVWDNHQE\DQREVHUYHU$VDSHUVRQPRYHVWKH
DQJOHRISHUFHSWLRQDQGVXEVHTXHQWO\WKHOLJKWLQJH[SHULHQFHFKDQJHV
6WLOO WKH OLJKW HPDQDWLQJ IURP9'7V LV QRW DOZD\V WDNHQ LQWR DFFRXQW
ZKHQSODQQLQJ WKHYLVXDOHQYLURQPHQWDVFDQEHVHHQ LQ WKH LQ WKH¿JXUH
LOOXVWUDWLQJOLJKWLQJUHFRPPHQGDWLRQVIRURI¿FHV)LJZKHUHWKH9'7
LVDEVHQW
:KHQ LGHQWLI\LQJ WKH SUREOHP DUHD LW ZDV LPSRUWDQW WR PH WKDW WKH
SK\VLRORJLFDO SUHUHTXLVLWHV IRU SHUVRQDO ZHOOEHLQJ LQÀXHQFHG E\ OLJKWLQJ
VKRXOGEHPHWZLWKLQWKHZRUNHQYLURQPHQW7KHSUDFWLFHRISUHVHUYLQJDQG
WUDQVODWLQJWKHTXDOLWLHVRIQDWXUDOGD\OLJKWLQWRDUWL¿FLDOOLJKWLQJHQYLURQPHQWV
LVLOOGH¿QHG.QRZOHGJHLVQHHGHGWRVXSSRUWGHVLJQHUVDQGIDFLOLWDWHWKHLU
FKRLFHV
7KH OLJKWLQJ GHVLJQHU GHFLGHV RQ WKH LOOXPLQDQFH WKH GLVWULEXWLRQ DQG
SURSRUWLRQRIGLUHFW±LQGLUHFWOLJKW WKHFKDUDFWHURIVKDGRZVDQGUHÀH[HV
WKHOLJKWFRORXUWKHFRORXUUHQGLWLRQDELOLW\RIWKHOLJKWVRXUFHKRZWRKDQGOH
JODUHDQGWKHFRORXUDQGWH[WXUHRIUHÀHFWLQJPDWHULDOVHWFDVDUHVSRQVHWR
YLVXDODQGLQGLUHFWO\YLVXDOGHPDQGVLQWKHGHVLJQSURFHVV7KHXVHRIWKHVH
YLVXDOFRQFHSWVLVEDVHGRQDPXWXDOXQGHUVWDQGLQJRIWKHLUPHDQLQJEXWLV
FRPSOLFDWHGE\XQVSRNHQSUHVXSSRVLWLRQV:KHQLVOLJKWEULJKW":KHQLVWKH
OLJKWLQJ³JRRG´"7KHFRQFHSWVFDQEHIXOO\XQGHUVWRRGE\DOOLQYROYHGSDUWLHV
EXWLQWHUSUHWDWLRQVDUHSHUVRQDO$FRQFHSWVXFKDV³OLJKWLQJTXDOLW\´YDULHV
ZLWKWKHSRVLWLRQDQGWKHSHUVRQDOH[SHULHQFHRIDQLQGLYLGXDODQGPXVWEH
VHHQ DV DQ LQVWUXPHQW UDWKHU WKDQ DV D VFLHQWL¿F WUXWK 6HYHUDO DWWHPSWV WR
HVWDEOLVKFRQFHSWVIRUOLJKWLQJTXDOLW\KDYHEHHQPDGH%HDQ	%HOOV
9HLWFK	1HZVKDP9HLWFK	1HZVKDPEXWWKHFRQFHSWKDVWKLV
IDUHOXGHGWKHUHVHDUFKHUV
1.2.1 Goals, aims and research questions
7KHPDLQJRDORIWKLVWKHVLVLVWRLQFRUSRUDWHWKHSODQQLQJRIDVSHFWVRI
OLJKWLQWRWKHODUJHU¿HOGRIOLJKWLQJUHVHDUFK,WVFRQFOXVLRQVLQYLHZRIWKH
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6LQFUHDVLQJO\FRPSOLFDWHGSURFHVVHVVKRZQWREHLQÀXHQFHGE\OLJKWVKRXOG
HPSKDVLVHOLQNVZLWKDGMDFHQWUHVHDUFKLQSK\VLRORJ\DVZHOODVSV\FKRORJ\
DQG SURPRWH IXWXUH UHVHDUFK RSSRUWXQLWLHV0\ VSHFLILF LQWHQWLRQ LV WR
GHVFULEHZKLFKOLJKWLQJTXDOLW\LVSHUFHLYHGWRVXSSRUW9'7EDVHGWDVNVEHVW
DQGWRGHVFULEHKRZWKHOLJKWLQJGHVLJQSURFHVVFDQEHVWUHQJWKHQHGDVSDUW
RIWKHJHQHUDOJRDO
,QWKLVWKHVLV,DVNZKLFKNLQGRIOLJKWLQJVROXWLRQLVEHVWVXLWHGWRDFFRPPRGDWH
9'7EDVHGWDVNVDQGZKHWKHURUQRWZRUNLQJLQIURQWRID9'7DIIHFWVYLVXDO
FRPIRUWDQGZHOOEHLQJ7KHGHVLJQSURFHVVLVVWXGLHGZLWKWKHREMHFWLYHRI
VWUHQJWKHQLQJLWDQGLWLVSUHVXSSRVHGWKDWLIFRQWUDGLFWRU\DQGLQFRQFOXVLYH
UHVHDUFKFDQEHEDODQFHG WKH OLJKWLQJGHVLJQDSSURDFKWRRI¿FHOLJKWLQJLV
IDFLOLWDWHGDQGUHYLHZHGZLWKDIRFXVRQDSSOLFDELOLW\,IXUWKHUDLPWRGHVFULEH
KRZWKHOLJKWLQJVFHQDULRLQÀXHQFHVVSDWLDOH[SHULHQFHVYLVXDOFRPIRUWDQG
ZHOOEHLQJ
7KHUHVHDUFKTXHVWLRQVLQWKHWKHVLVDUH
x :KLFKFULWHULDDUHFRQVLGHUHGWREHLPSRUWDQWLQWKHOLJKWLQJGHVLJQ
SURFHVVLQ6ZHGHQWRGD\DQGZK\"
o ,W LVNQRZQWKDWVHYHUDOJURXSVZLWKGLIIHUHQWEDFNJURXQGV
DUHZRUNLQJLQOLJKWLQJGHVLJQ,LQYHVWLJDWHZKHWKHURUQRW
DFDGHPLFHGXFDWLRQKDVDQLPSDFWRQWKHLQIHUUHGYDOXHVRQ
GLIIHUHQWFULWHULDLQWKHOLJKWLQJGHVLJQSURFHVV,DOVRZDQW
to determine whether or not the incorporation of research 
FDQ EH UHODWHG WR HGXFDWLRQ DQG ORQJHU H[SHULHQFH ZLWKLQ
WKH¿HOG)XUWKHUPRUH,VHHLWDVLPSRUWDQWWRGLVFXVVKRZ
HYDOXDWLRQVRI OLJKWLQJFULWHULDUHODWH WR WKHRXWFRPHRI WKH
OLJKWLQJGHVLJQV
x 'RHV WKH OLJKWLQJGHVLJQSURFHVVQHHG WREHVWUHQJWKHQHGDQG LI LW
GRHVKRZVKRXOGLWEHGRQH"
o :LWK WKLV TXHVWLRQ , VHHN WRGLVFXVV UHOHYDQW LVVXHV DQG WR
VSXURQ LPSURYHPHQW LQ WKHGHVLJQSURFHVV LIZHDNQHVVHV
KDYHEHHQUHYHDOHGE\WKH¿UVWTXHVWLRQ
x +RZ VKRXOG OLJKW VHWWLQJV EH GHVLJQHG WR FUHDWH WKHPRVW VXLWDEOH
OLJKWLQJLQDQRI¿FHHQYLURQPHQWZLWK9'7EDVHGWDVNV"
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7o 7KH LPSDFW RI OLJKWLQJ RQ DOO DVSHFWV RI OLIH VKRXOG EH
XQGHUVWRRGWRLQFOXGHRI¿FHOLJKWLQJ7RIXUWKHUVXSSRUWWKH
¿QGLQJV RI HDUOLHU UHVHDUFK , XVH H[SHULPHQWDO VWXGLHV WR
LQYHVWLJDWH KRZ WKH OLJKW VHWWLQJ LQÀXHQFHV WKH SHUFHSWLRQ
RIWKHWDVNDUHDWKHYLVXDOFRPIRUWH[SHULHQFHGDQGJHQHUDO
ZHOOEHLQJZKHQZRUNLQJ RQ D FRPSXWHU VFUHHQ , IXUWKHU
VHHN WRGHWHUPLQHZKHWKHURUQRW WKH UHODWLRQVKLSEHWZHHQ
VSHFWUDOFRPSRVLWLRQRIOLJKWLQJDQGDOHUWQHVVGHVFULEHGLQ
HDUOLHUVWXGLHVFDQEHUHSOLFDWHGLQDQRI¿FHHQYLURQPHQW
o /('VDUHLQFUHDVLQJO\SRSXODUDQGWKHLUDSSOLFDWLRQLQRI¿FH
OLJKWLQJ LV LPPLQHQW2QH ¿QDQFLDOO\ DGYDQWDJHRXV RSWLRQ
LVWRXVHUHWUR¿W/('VLQH[LVWLQJOXPLQDLUHV,DGGUHVVWKH
TXHVWLRQRIZKHWKHUWKHLQKHUHQWSURSHUWLHVRIUHWUR¿W/('V
DUHVXSSRUWLYHRI9'7EDVHGRI¿FHWDVNVRUQRW
1.3 Research approach
7KHSRLQWRIRULJLQIRUWKLVWKHVLVLVP\YLHZDVDOLJKWLQJGHVLJQHUDQG
LQWHULRUDUFKLWHFWZLWKDSHUVRQDOLPSUHVVLRQRIOLJKWLQJGHVLJQVXWLOLVHGLQ
6ZHGHQDVGUDZLQJRQDZLGH¿HOGRIPHWKRGVDQGVSHFLDOLVHGNQRZOHGJH,
YHQWXUHGWRWHVWWKLVYLHZWRVHHLILWFRXOGEHVXEVWDQWLDWHG7KHUHVHDUFKDWWKH
'HSDUWPHQWRI(QYLURQPHQWDO3V\FKRORJ\DWWKH,QVWLWXWLRQRI$UFKLWHFWXUH
/XQG8QLYHUVLW\ZKHUH,ZDVDFFHSWHGDVD3K'FDQGLGDWHXVHGTXDQWLWDWLYH
PHWKRGVDQGWKLVDSSURDFKZDVDGRSWHGKHUH
0\ EDVH IRU WKH VWXGLHV LV FRQWHPSRUDU\ 6FDQGLQDYLDQ RI¿FH OLJKWLQJ
GHVLJQ DQG FXUUHQW SUDFWLFH DV LW LV EHLQJ WDXJKW LQ WKH OLJKWLQJ GHVLJQ
HGXFDWLRQLQ6ZHGHQ,Q6ZHGHQDPHWKRGFDOOHG³YLVXDODQDO\VLV´/LOMHIRUV
LVWDXJKWLQWKHOLJKWLQJGHVLJQHGXFDWLRQDQGXVHGLQWKHFRQVWUXFWLRQ
RI OLJKWLQJ GHVLJQV7KH PHWKRG LQYROYHV DQDO\VLQJ OLJKWLQJ FULWHULD XVLQJ
KXPDQYLVLRQ7KHFULWHULDFRQVWUXFWDKROLVWLF OLJKWLQJHQYLURQPHQWZKHUH
WKHWRWDOLW\DGGVXSWRPRUHWKDQWKHVHSDUDWHSDUWVIRUPRUHGHWDLOVVHH
³YLVXDODQDO\VLV´7KLVPHWKRGKDVEHHQXVHG LQHDUOLHUVWXGLHVGHVFULELQJ
WKH LQWHUDFWLRQRI OLJKWDQGFRORXU %LOOJHU%LOOJHU+HOGDO6WDKUH	
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85HQVWU|P  6WDKUH 	 %LOOJHU  +nUOHPDQ $UQNLO )ULGHOO
$QWHU.ODUpQ0DWXVLDN$OOWKHSDUDPHWHUVGHVFULEHGLQWKHPHWKRGE\
/LOMHIRUVDUHXVHGLQWKLVWKHVLVH[FHSWIRUVXUIDFHFRORXUVZKLFK,VXEVWLWXWHZLWK
WKHFRORXUUHQGHULQJRIWKHOLJKW
7KHPHWKRGRORJLHVXVHGIRUNQRZOHGJHJHQHUDWLRQUDQJHIURPDTXHVWLRQQDLUH
VWXG\OLWHUDWXUHVWXGLHVH[SORULQJWKHLQWHUQHWDQGLQWHUQDWLRQDOQHWZRUNLQJ
WRGDWDFROOHFWLRQLQH[SHULPHQWDOVHWWLQJV
7KHVWXGLHVZHUHDVIROORZV
$ VWXG\ WR HVWDEOLVK KRZ GLIIHUHQW FULWHULDZHUH XVHG LQ WKH RI¿FH
lighting design process./LJKWLQJGHVLJQHUV LQ6ZHGHQHYDOXDWHGGLIIHUHQW
OLJKWLQJFULWHULDVHH3DSHUV$DQG%LQDTXHVWLRQQDLUH
$Q H[SHULPHQWDO VWXG\ FRPSDULQJ WKH LQÀXHQFH RI GLIIHUHQW RI¿FH
light settings on perceptions.7KH VWXG\ IRFXVHG RQ WKH LPSDFW RI OLJKW
VHWWLQJRQURRPSHUFHSWLRQWKHH[SHULHQFHRIWKHOLWHQYLURQPHQWSHUFHLYHG
YLVXDOFRPIRUWDQGZHOOEHLQJ$GGLWLRQDOO\ WKHVWXG\ ORRNHG LQWRDOHUWQHVV
DV LQGLFDWHG E\ KRUPRQH VDPSOHV DQG LQWR WKH LQÀXHQFH RI OLJKWLQJ RQ
SHUIRUPDQFHVHH3DSHUV&'DQG(
A comparison of an LED light setting with a conventional light setting. 
6XUYH\VIRFXVHGRQYLVXDOFRPIRUWDQGWKHSHUFHSWLRQRIWDVNOLJKWLQJZHUH
FRPSOHWHGLQGLIIHUHQWOLJKWLQJHQYLURQPHQWVVHH3DSHU)
$UHYLHZRIRI¿FHOLJKWLQJUHVHDUFK$GDWDEDVHVHDUFKUHWULHYHGDUWLFOHV
GHVFULELQJUHVHDUFKUHODWHGWRRI¿FHOLJKWLQJ7KHUHYLHZZDVZULWWHQIURPWKH
SHUVSHFWLYHRIDOLJKWLQJGHVLJQHUDQGUHVXOWHGLQDGLVFXVVLRQDERXWPHWKRGV
DQGWKHDSSOLFDELOLW\RIUHVHDUFKVHH3DSHU*
,WZDV LPSRUWDQW WR WKH VWXGLHV WR RXWOLQHZKDW NLQGRI NQRZOHGJHZDV
VRXJKWDQGWRXQGHUVWDQGWKHSUREOHPLQRUGHUWREHDEOHWRHVWDEOLVKUHOHYDQW
IDFWV7KH TXHVWLRQQDLUH VWXG\ZDV XVHG WR RSHQXS WKH UHVHDUFK¿HOG DQG
WR LQIRUP WKH IRUPXODWLRQ RI WKH UHVHDUFK TXHVWLRQV 7KH UHVXOWV IURP WKH
VWXG\ LQ FRPELQDWLRQZLWK WKH FRQFHSWVGHVFULEHG LQ WKH ³YLVXDO DQDO\VLV´
PHWKRGZHUHXVHGIRU WKLVZRUN7KHUHVHDUFKTXHVWLRQVZHUHSKUDVHGDQG
UHSKUDVHGZLWK FRQVLGHUDWLRQ JLYHQ WR WKH FRQWUROOHG SXUVXLW RI NQRZOHGJH
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97KHIRUPXODWLRQRIWKHUHVHDUFKTXHVWLRQVDVZHOODVWKHUHVHDUFKSURFHVVFDQ
EHGHVFULEHGDVDFLUFXODUPRYHPHQWVHDUFKLQJDQGHYDOXDWLQJXVLQJDQ
LWHUDWLYHSURFHVVDORQJDWLPHD[LV)LJXUH
7KHH[SODQDWLRQVRIREVHUYDWLRQV LQ WKHH[SHULPHQWDO VWXGLHV VKRXOGEH
VHOIHYLGHQW DQGPDNH LW SRVVLEOH WR GLIIHUHQWLDWH EHWZHHQNQRZOHGJH DQG
XQGHUVWDQGLQJ(PSKDVLVZDVSODFHGRQWKHDZDUHQHVVWKDWEDGH[SODQDWLRQV
FDQPLVGLUHFW UHVHDUFK LI WKHSXUVXLWRINQRZOHGJHUHVXOWV LQ WXQQHOYLVLRQ
DQG LI FRQVLGHUDWLRQV FRQWUDGLFWLQJ WKH K\SRWKHVHV DUH RYHUORRNHG ZLWK
RQO\VXSSRUWLQJHYLGHQFHEHLQJFRQVLGHUHG7KHXQGHUVWDQGLQJWKDWLIIDOVH
NQRZOHGJHZDVXVHGWRGHVFULEHRXUREVHUYDWLRQVLQFRUUHFWGHGXFWLRQVZRXOG
EHPDGHPDGHFOHDUWKHLPSRUWDQFHRIFRUUHFWO\HYDOXDWLQJWKHWKHRUHWLFDO
IUDPHZRUN2EVHUYDWLRQV FDQ OHDG WR QHZ FRQFHSWV H[SODLQLQJ UHJXODULWLHV
DQGH[HPSWLRQVEXWWKHUHOHYDQFHRIWKHQHZFRQFHSWVFDQRQO\EHHYDOXDWHG
XVLQJ H[LVWLQJZHOOHVWDEOLVKHG IDFWV (VWDEOLVKHG OLJKWLQJ SUDFWLFH DQG
GHVLJQK\SRWKHVHVWKXVIRUPWKHEDVLVIRUP\VHDUFKIRUH[SODQDWLRQVRIWKH
REVHUYDWLRQVPDGHLQWKHVWXGLHV
7KHWDNHRIISRLQWIRUP\VWXGLHVZDVQRWLQYHVWLJDWLQJKRZZHSHUFHLYH
VWLPXOL EXW UDWKHU DVNLQJZKHQ WKHSHUFHSWLRQRFFXUV/LJKWLQJGHVLJQ LV
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Questionnaire 
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dŚĞƐŝƐ
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ĂŶĂůǇƐŝƐ
Figure 1:3; The research process in this thesis.
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RSHQWRTXHVWLRQVRIERWKGHVFULSWLYHKRZDQGH[SODQDWRU\ZK\FKDUDFWHU
7KHH[SODQDWRU\TXHVWLRQVRIWHQJHQHUDWHUHVSRQVHV WRYLVXDOREVHUYDWLRQV
HJWKDWWKHOLJKWLQJLV³KDUG´JODUHLVLQFLGHQWDOHWF7KHGHVFULSWLYHTXHVWLRQV
RIWHQJHQHUDWHPRUHGHWDLOHGUHVSRQVHVWRXQREVHUYDEOHSKHQRPHQDHJÀLFNHU
DQGVSHFWUDO FRPSRVLWLRQRI WKH OLJKWLQJ ,W LV UHFRJQLVHG WKDWHYHQ WKRXJK
SDUWLFLSDQWVLQH[SHULPHQWVPLJKWEHDEOHWRSRLQWRXWZKLFKOLJKWVHWWLQJWKH\
SUHIHUWKHUHDVRQZK\LVQRWDOZD\VFOHDU
2XU YLVXDO SHUFHSWLRQV DUH QRW RQO\ EDVHG RQ WKH LPSDFW RI HQHUJ\ RQ
WKH UHWLQD 7KH SK\VLRORJLFDO SURFHVVHV DUH LGHQWLFDO EHWZHHQ LQGLYLGXDOV
EXW WKHYLVXDOH[SHULHQFHVDUHVXEMHFWLYH)LJDQGVXEMHFW WRSHUVRQDO
LQWHUSUHWDWLRQV
7R FRQYH\ REVHUYDWLRQV WKH YLHZHU QHHGV WR XQGHUVWDQG DSSOLFDEOH
FRQFHSWV DQG KDYH WKH NQRZOHGJH QHFHVVDU\ WR GHVFULEH RU DJUHH WR WKHP
7KH REVHUYDWLRQV DUH GHSHQGHQW RQ RXU SK\VLFDO VWDWXVZKLOH WKH FRQFHSWV
DUH EDVHG RQ HGXFDWLRQ SUHMXGLFHV DQG FXOWXUH7KH SDUWLFLSDQWVZKRZHUH
LQYROYHG LQ P\ VWXGLHV ZHUH SUHVXSSRVHG WR VKDUH WKH VDPH FRQFHSWV IRU
OLJKWLQJH[SHULHQFHVDVWKH\ZHUHDOOUHVLGHQWVLQWKHORFDODUHDRI-|QN|SLQJ
7KHLQWHUSOD\EHWZHHQGHVFULSWLYHDQGH[SODQDWRU\TXHVWLRQVXVHGWRREWDLQ
FRPSOHWHDQVZHUV IURPWKHSDUWLFLSDQWVJXLGHG WKH WKHVLVSURFHVV(YHQ LI
INTRODUCTION
Figure 1:4;,QÀXHQFHVRQWKHYLVXDOH[SHULHQFH,IRQH
SDUDPHWHULVFKDQJHGWKHYLVXDOH[SHULHQFHZLOOFKDQJH
ƵůƚƵƌĞ
Natural 
lighting 
Personal 
attributes 
Physical 
environment 
Artificial 
lighting 
sŝƐƵĂů
ĞǆƉĞƌŝĞŶĐĞ
Prejudice 
Expectations etc. 
Disease 
Inherited dispositions 
etc. 
Colour temperature 
Spectral composition 
Illuminance  
etc. 
Colour 
Structure 
Dimensions  
etc. 
Weather 
Geography 
Longitude  
etc. 
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WKHUHLVDFRPPRQXQGHUVWDQGLQJLQWKH¿HOGRIOLJKWLQJGHVLJQWKDWWKHUHDUH
PDQ\IDFWRUVLQÀXHQFLQJRI¿FHVWDIIZHOOEHLQJGLI¿FXOWLHVPHDVXULQJWKHVH
HIIHFWVLQYLWHVIXUWKHULQYHVWLJDWLRQVLQWRWKHFRQFHSWLRQRIPHWKRGV
7KHLQWHULRUGHVLJQLQWKHH[SHULPHQWDOVHWWLQJVLQHDUOLHUUHVHDUFKKDV
RIWHQEHHQVXEGXHGDQG LQVRPHFDVHVHYHQQRQH[LVWHQW LQRUGHU WRDYRLG
LQÀXHQFLQJWKHUHVXOWV,QP\YLHZWKLVFUHDWHVDFRQWH[WWKDWLQLWVHOIPLJKW
GLVWRUW WKH UHVXOWV RU DV D FRQVHTXHQFHRI EHLQJ WRRXQREWUXVLYH VXSSUHVV
RUIDLOWRLQYLWHWKHK\SRWKHVLVHGUHVSRQVHV,DOVRFRQVLGHUPRGHOVDQGVWXGLHV
H[FOXGLQJ EHKDYLRXUDO UHTXLUHPHQWV DQG VRFLDO LQWHUDFWLRQV VXSSRUWHG E\
LQWHULRUGHVLJQWREHLQDSSOLFDEOHWRUHDO OLIH3HUFHSWLRQVRI OLJKWLQJTXDOLW\
DUH GHSHQGHQW RQ FRQWH[W DQG UHODWHG WR GHVLJQHU DQG GHVLJQ FULWHULD
)XUWKHUPRUHWKHH[SHULHQFHRIOLJKWVKRXOGQRWEHVHSDUDWHGIURPWKHFRORXU
H[SHULHQFH7RJHWKHUWKH\FRQVWUXFWRXUPHQWDOLPDJHRIVSDFH)LJXUH
%R\FH9HLWFK1HZVKDP0\HU	+XQWHU E FRQFOXGHG WKDW VWXG\
SDUWLFLSDQWV VHH DQG DSSUHFLDWH GLIIHUHQFHV LQ OLJKWLQJ FRQGLWLRQV DQG WKDW
YLVXDODSSUDLVDOLVLQÀXHQFHGE\DSSHDUDQFHDVDZKROHLQFOXGLQJIXQFWLRQ
OLJKWLQJDQGOXPLQDLUHV&RQVHTXHQWO\WKHURRPVLQ6WXG\,,3DSHU&'DQG
(DQG6WXG\,,,3DSHU)VLPXODWHGQRUPDOURRPVDQGRI¿FHV7KHURRPV
ZHUHQHXWUDOLQFRORXUEXWQRWGHYRLGRIYLVXDOVWLPXODWLRQ
7KLV WKHVLV LV LQÀXHQFHGE\SRVLWLYLVW VFLHQFH and the emphasis is on 
¿QGLQJH[SODQDWLRQVDQGLQFUHDVLQJXQGHUVWDQGLQJ$SRVLWLYLVWDSSURDFKWR
UHVHDUFKDSSOLHVTXDQWLWDWLYHWHFKQLTXHVWR¿QGDQVZHUVDQGFDXVDOIDFWRUVWR
GHWHUPLQHWKHLQÀXHQFHRIFHUWDLQIDFWRUVRQWKHRXWFRPH6XFKDQDSSURDFK
FRQVLGHUVDOOVFLHQFHVWREHOLQNHGDQGZLWKRXWLVRODWHV
1.4 Limitations of the thesis
7KHWKHVLVH[DPLQHVWKHSODQQLQJRIWKH9'7HQYLURQPHQWZLWKDIRFXVRQ
WKHOLYHGH[SHULHQFHLQFOXGLQJDVSHFWVRIOLJKWLQJTXDOLW\EXWWKHHVWDEOLVKPHQW
RI WKH FRQFHSW LV QRW DQREMHFWLYH/LJKWLQJTXDOLW\ DV D FRQFHSW LV LQ WKLV
WKHVLVUHJDUGHGDVDJHQHULFGHVFULSWLRQHQFRPSDVVLQJYLVXDOSHUFHSWLRQVRI
1 3RVLWLYHWKHRU\DWWHPSWVWRHVWDEOLVKSUHGLFWDEOHUHODWLRQVKLSVEHWZHHQYDULDEOHVLHWKHHIIHFWV
RIPRGL¿FDWLRQVRQWKHSK\VLFDOHQYLURQPHQW,WLVEDVHGRQXVHIXOIDFWVVXFKDVREVHUYDWLRQVDQGXVHVD
TXDQWLWDWLYHDSSURDFK,WLV³YDOXHIUHH´DQGK\SRWKHVHVDUHWHVWHGDJDLQVWIDFWV5REVRQ
INTRODUCTION
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OLJKWLQJLQFOXGHGLQWKHGLIIHUHQWVWXGLHV7KHQXPEHURIREVHUYDWLRQVIRUPLQJ
WKHEDVLVIRUJHQHUDOLVDWLRQVQHHGVWREHODUJHDQGUHSHDWHGXQGHUDQXPEHURI
GLIIHUHQWFRQGLWLRQV7KLVWKHVLVGRHVQRWXQGHUWDNHVXFKDQH[WHQVLYHVWXG\
7KHUHSHDWHGREVHUYDWLRQVRIDJURXSLQGLIIHUHQWVLWXDWLRQVGLGQRWUHDFKWKLV
OHYHODQGWKXVWKHOLPLWDWLRQVRIWZRRIWKHVWXGLHVZHUHHVWDEOLVKHG
7KHLQÀXHQFHRIGLIIHUHQWSDUDPHWHUVRQWKHYLVXDOH[SHULHQFHRIOLJKWLQJ
DUHLQWULQVLFDOO\FRQQHFWHG7KHGHVLJQRIZLQGRZVVXUIDFHVPDWHULDOWH[WXUH
FRORXUDQG LQWHULRUVDQG WKH LQWHUDFWLRQRI WKHVHFULWHULDZLWKQDWXUDODQG
DUWL¿FLDOOLJKWLQJWRFUHDWHDQHQYLURQPHQWWKDWLVVXSSRUWLYHDQGVWLPXODWLQJ
WRKXPDQKHDOWKDQGZHOOEHLQJLVODUJHO\XQH[SODLQHGEXWLVQRWLQFOXGHG
LQWKLVWKHVLV1RULVWKHGLI¿FXOW\RIGHVFULELQJYLVXDOFRQFHSWVLQDUHOLDEOH
ZD\GLVWLQJXLVKLQJWKHPIURPLQGLYLGXDOEHOLHIVDQGSHUFHSWLRQVDGGUHVVHG
/LJKWLQJDVSHFWVLQÀXHQFLQJ6HDVRQDO$IIHFWLYH'LVRUGHUV6$'HUJRQRPLF
DVSHFWV RWKHU WKDQ WKRVH DIIHFWLQJ RXU YLVXDO V\VWHP DQG HQHUJ\ VDYLQJ
DVSHFWVDUHQRWLQFOXGHG,IXUWKHUGHFLGHGWRH[FOXGHYLHZDQGGD\OLJKWJODUH
1.5 Important concepts in the thesis
,Q WKLV VHFWLRQ FRQFHSWV WKDW DUHXVHG LQ WKH WKHVLV DUH H[SODLQHG7KH
GH¿QLWLRQVDUHP\RZQLIQRRWKHUVRXUFHLVUHIHUUHGWR
Brightness 7KHSHUFHLYHGOXPLQDQFH,(61$S 
%ULJKWQHVVQHHGQRWEHUHODWHGWRLOOXPLQDQFHEXWLVD
YLVXDOSHUFHSWLRQ
CCT  &RUUHODWHG FRORXU WHPSHUDWXUH LV D FRPSDULVRQ WR WKH
WHPSHUDWXUHRID3ODQFNLDQUDGLDWRUPHDVXUHGLQGHJUHHV
.HOYLQ ZKRVH FRORXU PRVW UHVHPEOH WKDW RI WKH OLJKW
VRXUFHDWWKHVDPHEULJKWQHVVDQGXQGHUVSHFL¿HGYLHZLQJ
FRQGLWLRQV%RUEpO\6iPVRQ	6FKDQGD 
CRI &RORXU UHQGHULQJ LQGH[ 5D LV DPHDVXUH RI WKH DELOLW\
RI D OLJKW VRXUFH WR UHSURGXFH WKH FRORXUV RI REMHFWV LQ
FRPSDULVRQZLWKDQLGHDO5aRUQDWXUDOOLJKWVRXUFH
2  The visual perceptions are included in the ”visual analysis” method described by Liljefors (2006).
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&,(5aLVWKHVKRUWWHUPIRUUHQGHULQJDYHUDJHDQGLVD
PDWKHPDWLFDOO\FDOFXODWHGDYHUDJHGHVFULELQJKRZZHOOD
QXPEHURIWHVWFRORXUVDUHUHQGHUHGLQWKHOLJKWHPDQDWLQJ
IURPDVSHFL¿HGOLJKWVRXUFH/LOMHIRUV
Field of vision 7KHVL]HRIWKHVSDFHWKDWWKHYLVLRQLVFDSDEOHRISHUFHLYLQJ
ZLWKSHULSKHUDOHGJHVGH¿QHGE\WKHUDQJHZKHUHREMHFWV
DUH YLVLEOH ZLWKRXWPRYLQJ WKH KHDG ,(61$  LV
FDOOHGWKH¿HOGRIYLVLRQ
Illuminance 7KH DPRXQW RI OLJKW WKDW KLWV D VTXDUH PHWUH RI DQ
LOOXPLQDWHGVXUIDFH6WDUE\PHDVXUHGLQOX[
iPRGC 7KH LQWULQVLF SKRWRVHQVLWLYH UHWLQDO JDQJOLRQ FHOOV RU
PHODQRSVLQFRQWDLQLQJ JDQJOLRQ FHOOV DUH D WKLUG FODVV
RIUHWLQDOSKRWRUHFHSWRUVH[FLWHGE\OLJKWHYHQZKHQDOO
LQÀXHQFHVIURPFODVVLFDOSKRWRUHFHSWRUVURGVDQGFRQHV
DUHEORFNHG%HUVRQ'XQQ	7DNDR%HUVRQ
Luminance 7KHDPRXQWRIUHÀHFWHGOLJKWWKDWPHHWVWKHUHWLQD6WDUE\
PHDVXUHGLQFGFDQGHODP
Task area 7KHDUHDZLWKLQWKHZRUNVSDFHDQG¿HOGRIYLVLRQZKHUH
WKHYLVXDOWDVNLVSHUIRUPHG66(1
Visual analysis +XPDQYLVLRQLVXVHGLQWKHDQDO\VLVRIOLJKWLQJFULWHULD
7KHFULWHULDGHVFULEHGE\/LOMHIRUVFRQVWUXFWD
KROLVWLF OLJKWLQJHQYLURQPHQWZKHUH WKH WRWDOLW\DGGVXS
WRPRUHWKDQWKHVHSDUDWHSDUWV,QWKHRULJLQDOPHWKRGWKH
IROORZLQJOLJKWLQJFULWHULDDUHLQFOXGHG
x /LJKWOHYHO
x /LJKWGLVWULEXWLRQ
x Shadows
x 5HÀHFWLRQV
x *ODUH
x &RORXURIOLJKW
x 6XUIDFHFRORXUV
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Light level. 7KH OLJKW OHYHO LV UHODWHG WR
WKHWRWDOVSDFHDVZHOODVWRDFHUWDLQSDUW
RILW WRWKHLOOXPLQDQFHWRWKHUHÀHFWLYH
SURSHUWLHV RI VXUIDFHV DQG WR WKH FRORXU
WHPSHUDWXUH RI WKH OLJKW /LOMHIRUV
%ULJKWQHVVQHHGQRWEH UHODWHG WR
LOOXPLQDQFHHJDURRPFDQEHSHUFHLYHG
DVEHLQJEULJKWEXWKDYHDWDVNLOOXPLQDWLRQ
WKDWLVXQVDWLVIDFWRU\)LJ
Light distribution.7KHOLJKWLVGLVWULEXWHG
LQWKHVSDFHDQGFDQEHSHUFHLYHGWRYDU\
RYHUDZLGHUDQJHIURPDKLJKYDULDWLRQ
ZLWK D VLQJOH OLJKW VRXUFH LQ WKH GDUN
WR D ORZ YDULDWLRQ ZLWK YHU\ HYHQ DQG
PRQRWRQRXVGLVWULEXWLRQ6XEWOHFKDQJHV
LQ OLJKW GLVWULEXWLRQ DUH SHUFHSWLEOH
/LOMHIRUV)LJ
INTRODUCTION
Figure 1:5; Brightness. 
Photo L. Vegehall
Figure 1:6; Light distribution.  
3KRWR'HSWRI/LJKWLQJ6FLHQFH
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6KDGRZV9LVXDOO\ VKDGRZVDUHGH¿QHG
DV GLIIHUHQFHV LQ EULJKWQHVV DQGRU
FRORXU EXW WKH\ DUH DOVRGH¿QHGE\ WKH
W\SH RI GLYLVLRQ VHSDUDWLQJ WKHVH 7KH
GLYLVLRQFDQEHVKDUSGLIIXVHRUJUDGLHQW
6KDGRZV FDQ DSSHDU RQ WKH LOOXPLQDWHG
REMHFWRUEHFDVWRQDQLOOXPLQDWHGVXUIDFH
E\DQREVWUXFWLQJREMHFW/LOMHIRUV
)LJ
5HÀHFWLRQV5HÀHFWLRQVFDQEHVHHQRQDOO
EXW PDWWH VXUIDFHV 7KH\ DUH GHSHQGHQW
RQ WKH SRVLWLRQ RI WKH OLJKW VRXUFH DQG
WKH DQJOH RI SHUFHSWLRQ LQ UHODWLRQ WR
WKH UHÀHFWLQJ VXUIDFH DQG DUH WKHUHIRUH
SHUFHLYHGWRGLIIHUGHSHQGLQJRQSRVLWLRQ
5HÀHFWLRQV GLVSOD\ D ODUJH YDULDWLRQ LQ
VL]H LQWHQVLW\ DQG FRORXU )LJ 
&KDUDFWHULVWLFV RI PDWHULDOV FDQ EH
UHYHDOHG E\ UHIOHFWLRQV /LOMHIRUV

INTRODUCTION
Figure 1:7;6KDGRZV 
Photo A.Kronqvist
Figure 1:8; 5HÀHFWLRQV 
3KRWR'HSWRI/LJKWLQJ6FLHQFH
-7+6ZHGHQ
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Glare*ODUH RFFXUVLQDOOVLWXDWLRQVZKHUH
WKHFRQWUDVWZLWKLQWKH¿HOGRIYLVLRQLVWRR
KLJKIRUWKHH\HWRDGDSWWR*ODUHLVGH¿QHG
DV HLWKHU GLVFRPIRUW JODUH RU GLVDELOLW\
JODUH 'LVDELOLW\ JODUH RFFXUV ZKHQ WKH
H\HLVDGDSWHGWREULJKWHUFRQGLWLRQVWKDQ
WKH WDVN DUHD HJ D 9'7 LQ IURQW RI D
ZLQGRZ )LJ 'LVDELOLW\JODUHQHHG
QRW EH SHUFHLYHG DV XQFRPIRUWDEOH EXW
ZLOOLQWKHORQJUXQEHWLULQJ'LVFRPIRUW
JODUHRFFXUVZKHQWKHH\HLVDGDSWHGWRD
ORZHULOOXPLQDQFHWKDQDOXPLQDQWREMHFW
LQWKH¿HOGRIYLVLRQ/LOMHIRUV
Light colour/LJKWLVSHUFHLYHGDVKDYLQJDFRORXULQLWVHOIDQGLWLQWHUDFWV
ZLWKWKHVXUIDFHFRORXUVLQWKHVSDFHWRFUHDWHOLJKWFRORXU7KHPRVWIUHTXHQW
GLVWLQFWLRQ UHIHUUHG WR LV WKDW EHWZHHQ ³ZDUP´ DQG ³FROG´ OLJKW FRORXUV 
)LJ/LJKWVRXUFHFRORXUFDQGLIIHUIURPOLJKWFRORXU/LOMHIRUV
INTRODUCTION
Figure 1:9; Disability glare. Photo 
A. Kronqvist
Figure 1:10; Light colour. 3KRWR'HSWRI/LJKWLQJ6FLHQFH-7+6ZHGHQ
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6XUIDFHFRORXUV7KHFRORXUUHQGHULQJRIOLJKWLVGHSHQGHQWRQWKHVSHFWUDO
SURSHUWLHVRIWKHOLJKWVRXUFHEXWOLJKWUHÀHFWLQJVXUIDFHVKDYHWKHDELOLW\WR
UHÀHFWOLJKWRIGLIIHUHQWLUUDGLDQFHVDQGWKXVLQÀXHQFHSHUFHSWLRQ/LJKWFDQ
DOVREHUHÀHFWHGIURPRQHVXUIDFHRQWRRWKHUVXUIDFHVFUHDWLQJDQLQWHUDFWLRQ
/LOMHIRUV)LJ
INTRODUCTION
Figure 1:11;6XUIDFHFRORXULQWHUDFWLRQ3KRWR0%LOOJHU
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7KH REMHFW RI WKLV FKDSWHU LV WR GHVFULEH WKH VWDWH RI WKH DUW LQ
RI¿FH OLJKWLQJ UHVHDUFK IRU PRUH GHWDLOV VHH DSSHQGHG DUWLFOH 
³5HYLHZ RI RI¿FH OLJKWLQJ UHVHDUFK IURP D 6FDQGLQDYLDQ SHUVSHFWLYH´ 
3DSHU * FRQQHFWHG WR WKH VFRSH RI WKLV WKHVLV 6LQFH OLJKW LV LQWLPDWHO\ 
FRQQHFWHG WR SHUFHSWLRQ DQG YLVXDO SHUIRUPDQFH ERWK SV\FKRORJLFDO DQG
SK\VLRORJLFDO DVSHFWV DUH UHOHYDQW7KHPDLQ¿HOGV WKDW DUH UHIHUUHG WR DUH
SV\FKRORJLFDO DVSHFWV VXFK DVPRRG SUHIHUUHG LOOXPLQDQFH DQG SHUFHLYHG
JODUH SK\VLRORJLFDO DVSHFWV VXFK DV SHUIRUPDQFH DQG DOHUWQHVV DQG OLJKWLQJ
GHVLJQDVZHOODVOLJKWLQJWHFKQRORJ\VXFKDVOLJKWVRXUFHVDQGFRQWUROV
7KHSUHVHQFHRIDSDUDGLJPZLWKWKHDELOLW\WRVXSSRUWDVFLHQWL¿FWUDGLWLRQ
LV WKH GLYLGLQJ OLQH EHWZHHQ VFLHQFH DQG ¿FWLRQ 7KHRULHV KRZHYHU FDQ
RQO\ EH SUHOLPLQDU\ DV QHZ GLVFRYHULHVPLJKW GLVFORVH ÀDZV LQ WKHP %\
FRQQHFWLQJ GLIIHUHQW FODLPV WKHRULHV DUH PDGH PRUH JOREDO DQG D PRUH
FRPSOH[XQGHUVWDQGLQJLVJUDGXDOO\HPHUJLQJ$OEHUW(LQVWHLQ
FODLPHG WKDW OLJKW LV D SDUWLFOH SKHQRPHQRQ FRQVLVWLQJ RI SKRWRQV ZLWKRXW
PDVV$FFRUGLQJ WRKLV WKHRU\ OLJKWKDVERWKZDYHDQGSDUWLFOHSURSHUWLHV
+LV WKHRU\ VXEVXPHG WKH WKHRULHV GHYHORSHG E\ 1LHOV %RKU 
H[SODLQLQJ OLJKWDVEXUVWVRIHOHFWURPDJQHWLFHQHUJ\SKRWRQVDQGE\0D[
3ODQFN  GHSLFWLQJ OLJKW DV D VWUHDP RI WLQ\ HQHUJ\ SDUWLFOHV
TXDQWD
(OHFWURPDJQHWLF UDGLDWLRQ KDV KLVWRULFDOO\ EHHQ UHJDUGHG DV D SK\VLFDO
SKHQRPHQRQ DQG DV VXFK RQH WKDW KDV QR LQÀXHQFH RQ WKH LQGLYLGXDO RU
WKHZHOOEHLQJDQGSHUIRUPDQFHRIWKHLQGLYLGXDOZKHQOLJKWLQJFRQGLWLRQV
IRU WKH WDVN HQYLURQPHQW DUH DGHTXDWH7KXV WKHRUHWLFDO FRQVWUXFWVZLWKLQ
OLJKWLQJ UHVHDUFK KDYH EHHQ FRQFHUQHG RQO\ ZLWK YLVXDO SHUIRUPDQFH
7KH SK\VLFDO SURSHUWLHV RI HOHFWURPDJQHWLF UDGLDWLRQ VXFK DV LOOXPLQDQFH
LUUDGLDQFHDQGIUHTXHQF\FDQEHPHDVXUHGXVLQJSKRWRPHWULFLQVWUXPHQWVDQG
WKHLU IXO¿OPHQWRIH[SHFWDWLRQVFDQEH WHVWHG LQGLIIHUHQWH[SHULPHQWV7KH
SK\VLFDOSURSHUWLHVRIOLJKWFDQKRZHYHUQRWEHSHUFHLYHGE\WKHKXPDQH\H
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DV OLJKWFDQQRWEHSHUFHLYHGZLWKRXWDQREMHFWUHÀHFWLQJLW WKXVSURYLQJ
WKDW WKHROGFRQFHSWRIOLJKWDVYLVLEOHUDGLDWLRQLVXQWUXH7KHUHLVVWLOOQR
WKHRU\WRH[SODLQZK\KXPDQVIXQFWLRQEHWWHUDQGH[SHULHQFHJUHDWHUZHOO
EHLQJLQFHUWDLQOLJKWLQJFRQGLWLRQV7KHQXPEHURISDUDPHWHUVWKDWQHHGWR
EHLQFOXGHGVXFKDVDJHKHDOWKWDVNHQYLURQPHQWDOIDFWRUVSV\FKRVRFLDOIDFWRUV
HWFFXUUHQWO\OHDYHDOOWKHRULHVODFNLQJ
2.1 Physiological effects of light
3K\VLRORJLFDO UHDFWLRQV LQPDQ WR HOHFWURPDJQHWLF UDGLDWLRQRXWVLGH WKH
UDQJHRI±QPZKHUHRXUYLVXDOV\VWHPUHVSRQGVKDYHEHHQVWXGLHG
RYHUWKHODVWIHZGHFDGHVDQGLWKDVEHHQHVWDEOLVKHGWKDWOLJKWKDVDQLQÀXHQFH
RQFLUFDGLDQUK\WKPVLQPDQ&RQWHPSRUDU\UHVHDUFKVKRZDVWURQJLQÀXHQFH
RQFLUFDGLDQ UK\WKPVIURPVKRUWZDYHOHQJWKVDQGEULJKW OLJKW %UDLQDUGHW
DO:ULJKW	/DFN7KDSDQ$UHQGW	6NHQH/RFNOH\
%UDLQDUG	&]HLVOHU &DMRFKHQ DW DO  -XQJ HW DO  EXW
DOVRVKRZWKDWKXPDQVDUHKLJKO\VHQVLWLYHWRRUGLQDU\LQWHULRUOLJKWLQJOHYHOV
&DMRFKHQ=HLW]HU&]HLVOHU	'LMN=HLW]HU'LMN.URQDXHU%URZQ
	 &]HLVOHU  3KLSSV1HOVRQ 5HGPDQ 'LMN 	 6KDQWKD  7KH
UHVSRQVH LV VKRZQ WR EH PHGLDWHG WKURXJK SKRWRVHQVLWLYH JDQJOLRQ FHOOV
L35*& FRQVWLWXWLQJ D WKLUG UHFHSWRU W\SH LQ WKH UHWLQD %HUVRQ'XQQ	
7DNDR5ROODJ%HUVRQ	3URYHQFLR:HQJ:RQJ	%HUVRQ
3K\VLRORJLFDOPHDVXUHVVXFKDVFRUHERG\WHPSHUDWXUHDQGKHDUWUDWH
DUHDOVRIRXQGWREHGHSHQGHQWRQUDGLDWLRQZDYHOHQJWK)LJXHLUR%LHUPDQ
3OLWQLFN	5HDDVZHOODVRQWKHWLPHRIGD\ZKHQWKHEULJKWOLJKWLV
DGPLQLVWHUHG5JHU*RUGLMQ%HHUVPDDGH9ULHV	'DDQ
7KHUHDUHFRQWUDGLFWLRQVLQVWXGLHVFODLPLQJWKDWWKHFRUUHODWHGFRORXU
WHPSHUDWXUH&&7RIWKHOLJKWLQJKDVDQLQÀXHQFHRQSHUFHLYHGEULJKWQHVV
2QWKHRQHKDQGWKHUHDUH¿QGLQJVWKDWVKRZVPDOOHUSXSLOVL]HLQGXFHGE\
DKLJK&&7OLJKWVRXUFHLPSURYHGWKHGHSWKRI¿HOGDQGPDLQWDLQHGYLVXDO
DFXLW\DW ORZHU LQWHQVLW\ LOOXPLQDWLRQ%HUPDQ1DYYDE0DUWLQ6KHHG\	
7LWKRI9LpQRW'XUDQG	0DKOHU%HUPDQFRQFOXGHGWKDW
tKHVHQVDWLRQRIEULJKWQHVVLQDQLQWHULRULVGHSHQGHQWRQERWKFRQHDQGURG
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UHFHSWRUDFWLYLW\LQWKHUHWLQDDQGWKXVVFRWRSLFDOO\HQKDQFHGLOOXPLQDWLRQ
ZLOO EHSHUFHLYHG DVEULJKWHU7KLVZDV VXSSRUWHG LQRWKHU VWXGLHV %R\FH
$NDVKL +XQWHU 	 %XOORXJK D )RWLRV	*DGR  2Q WKH RWKHU
KDQG WKHUH DUH FRQWUDGLFWRU\ ¿QGLQJV /DXUHQWLQ %HUXWWR 	 )RQWR\QRQW
%HJHPDQQYDQGHQ%HOG	7HQQHU+RXVHU)RWLRV	5R\HU
VKRZLQJWKDWSUHIHUHQFHVIRUKLJKHULOOXPLQDQFHDQGKLJKHU&&7DUH
FRUUHODWHGDQG WKDW WKHVWXG\SDUWLFLSDQWV LELGGLGQRW¿QG WKH63
ratio4RU&&7WREHSUHGLFWRUVRIEULJKWQHVVSHUFHSWLRQ
,Q DGGLWLRQ WR WKH DERYH KLJK LOOXPLQDQFH EXW QRW OLJKW VRXUFH VSHFWUDO
FRPSRVLWLRQZDVIRXQGWRHQKDQFHYLVXDOSHUIRUPDQFH9HLWFK7LOOHU3DVLQL
$UVHQDXOW-DHNHO	6YHFEXWQRWWDVNSHUIRUPDQFH%R\FHHWDOD
%ULJKWOLJKWZDVDOVRIRXQGWRUHGXFHVOHHSLQHVVDWQLJKW%R\FH%HFNVWHDG
(NOXQG6WUREHO	5HD/RZGHQcNHUVWHGW	:LERPDQHIIHFW
WKDWZDVQRWGHWHFWHGE\:LOKHOP:HFNHUOH'XUVW)DKUDQG5|FN
GXULQJGD\WLPHZRUN
2.2 Psychological effects of light
3HUFHSWXDO TXDOLWLHV RI OLJKW and their interactions VWLPXODWH VSDWLDO
H[SHULHQFHVDQGVHQVDWLRQVDVZHOODVDIIHFWLQJPRRGDQGSHUIRUPDQFH7KLV
GLPHQVLRQRIOLJKWFDQQRWEHPHDVXUHGXVLQJVWDQGDUGOLJKWPHDVXUHPHQW
WHFKQLTXHV'LIIHUHQFHV LQ OLJKWLQJFRQGLWLRQVDUHVHHQDQGDSSUHFLDWHGE\
VWXG\SDUWLFLSDQWV%R\FHHWDOEDQGYLVXDODSSUDLVDOLVLQIOXHQFHGE\
WKHDSSHDUDQFHDVDZKROHLQFOXGLQJIXQFWLRQOLJKWLQJDQGOXPLQDLUHV7KH
HPRWLRQDOLPSDFWRIH[SHULHQFHVLVHYDOXDWHGDIIHFWLYHO\DVWKHOLJKWVHWWLQJ
ZLOODIIHFWWKHHPRWLRQDOVWDWH$VDFRQVHTXHQFHOLJKWLQJFRXOGLQIOXHQFH
FRJQLWLYHWDVNSHUIRUPDQFHDQGSRVLWLYHO\LPSURYHEHKDYLRXU%DURQ
5HD	'DQLHOV3V\FKRORJLFDOPHDVXUHVKDYHEHHQVKRZQWRUHODWH
WRGD\OHQJWKZLWK³ZRUVW´PRRGVFRUHVLQWKHDXWXPQDQG³EHVW´VFRUHVLQ
3 Scotopic vision is the vision of  the eye under low light conditions. It is produced mostly through 
rod cells. These are most sensitive to wavelengths of  light around 460 nm.
4  The S/P ratio is the ratio between scotopic and photopic vision. Photopic vision is the vision of  
the eye under well-lit conditions. Photopic vision has good color perception, mediated by cone cells, and a 
high visual acuity. The highest sensitivity occurs at a wavelength of  555 nm.
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VSULQJRUVXPPHU+DUULV	'DZVRQ+XJKHV+LJKOHYHOVRIEULJKW
OLJKWH[SRVXUHOX[ZHUHIRXQGWRLQGXFHORZHUOHYHOVRIIUHWIXOQHVV
DQGKLJKHUOHYHOVRIDJUHHDEOHQHVVDQGPRUHSRVLWLYHDIIHFW$DQKHW5RWHW
DO3DUWRQHQHWDO)OHLVFKHUHWDO2WKHU UHVHDUFKGLG
QRW¿QGDQ\PDMRUHIIHFWVRI OLJKWLQJRQPRRGVDWLVIDFWLRQRUGLVFRPIRUW
1HZVKDP$UVHQDXOW9HLWFK7RVFR	'XYDO
3UHIHUHQFHVIRULOOXPLQDWLRQDUHLQGLYLGXDO%R\FHHWDOE9HLWFK	
1HZVKDPE0RRUH&DUWHU	6ODWHUD0RRUH&DUWHU	6ODWHU
E 1LFRO HW DO  DOVR IRXQG D VWURQJ GLIIHUHQFH LQ SUHIHUUHG
LQGRRULOOXPLQDQFHEHWZHHQFRXQWULHV$PDMRULW\RIWKHSDUWLFLSDQWVLQWZRRWKHU
VWXGLHVFKRVHLOOXPLQDQFHOHYHOVEHORZOX[9HLWFKHWDOE%R\FH
HWDOEZKLOH1HZVKDP$ULHV0DQFLQLDQG)D\HUHJLVWHUHG
SUHIHUHQFHVIRULOOXPLQDQFHOHYHOVSUHIHUUHGE\WKHSDUWLFLSDQWVGLIIHULQJE\
RYHU WKH GD\3UHIHUUHG LOOXPLQDQFHZDV DGGLWLRQDOO\ VKRZQ WR EH
LQÀXHQFHGE\WKHSUHIHUUHG&&70RULWD+LUDQR	7RNXUD
7KH&&7ZDVVKRZQWRPRGLI\DOOVXEMHFWLYHVFDOHVGH¿QLQJWKHFKDUDFWHU
RIWKHLOOXPLQDWLRQ9LpQRWHWDODVZHOODVWKHYLVXDODSSHDORIWKH
RI¿FH0DQDY2WKHUVWXGLHVIRXQGWKDWVXEMHFWLYHSHUFHSWLRQVZHUH
DOWHUHGE\&&7DQGOLJKWLQWHQVLW\)OHLVFKHUHWDO9HLWFKHWDO
2.3 Lighting technology
7RGD\ WHFKQLFDO V\VWHPV HQDEOH XV WR FRQWURO OLJKWLQJ VHWXSV DQG WKH
HQHUJ\FRQVXPSWLRQDQGUHVHDUFKEDVHGRQHQHUJ\VDYLQJVQHHGVDVZHOODV
RQSHUVRQDOZHOOEHLQJLQGLFDWHVWKDWFRQWUROVDQGG\QDPLFOLJKWLQJZLOOJDLQ
LPSRUWDQFHLQOLJKWLQJV\VWHPV%R\FHHWDOE0RRUHHWDOE
,WZDVIRXQGWKDWSDUWLFLSDQWVGLVSOD\HGDSUHIHUHQFHIRUDPDQXDORYHUULGH
GHVSLWH WKH DGYDQWDJHV RI DXWRPDWLF OLJKW GLPPLQJ (VFX\HU HW DO 
DQGWKDWWKHV\VWHPFRQ¿JXUDWLRQKDGDVLJQL¿FDQWLQÀXHQFHRQWKHFKRVHQ
LOOXPLQDQFH0RRUH&DUWHU	6ODWHUD6WXGLHV IXUWKHU VKRZHG WKDW
WKH IUHTXHQF\ RI XVDJH RI FRQWUROVZDV ORZ DQG WKH DFFHSWDQFH RI WKH
SUHYDOHQWOLJKWLQJFRQGLWLRQWHQGHGWREHKLJK0RRUHHWDOD%R\FH
HW DO E%R\FH HW DO E&RQWURO RIZRUNSODFH OLJKWLQJ GLG QRW
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LQÀXHQFH SHUIRUPDQFH VDWLVIDFWLRQ PRRG RU KHDOWK 9HLWFK 	 1HZVKDP
D 1HZVKDP9HLWFK$UVHQDXOW	'XYDO  %R\FH HW DO E
1HZVKDP9HLWFK$UVHQDXOW	'XYDOD1HZVKDP9HLWFK$UVHQDXOW
	'XYDO E1HZVKDP HW DO +RZHYHU0RRUH HW DO E
VKRZHGWKDWXVHUVSHUFHLYHGFRQWURORYHUWKHOLJKWLQJWREHYHU\LPSRUWDQW
1HZ OLJKWLQJ WHFKQRORJ\ UDLVHV WKH LVVXH RI LQWHUFKDQJHDELOLW\ RI OLJKW
VRXUFHV DVZHOO DV SK\VLRORJLFDO KD]DUGV7KHPRVW FRPPRQ OLJKW VRXUFHV
ZHUHHYDOXDWHGE\2NXQR6LDWR	2MLPDIRUFDXVLQJSKRWRFKHPLFDO
LQMXU\WRWKHUHWLQDSKRWRUHWLQLWLVDQGZHUHQRWIRXQGWRSRVHDQ\KD]DUG
GXULQJVKRUWH[SRVXUHWLPHV(YDOXDWLRQVRIYLVXDOIDWLJXHLQD/('VHWWLQJ
DV FRPSDUHG WR ÀXRUHVFHQW OLJKWLQJ GLG QRW YDU\ 0RFKL]XNL 
VXJJHVWLQJ WKDW WKHUH LVQRGLIIHUHQFH LQ LQÀXHQFHEHWZHHQWKHWZRW\SHV
RIOLJKWVRXUFHV
2.4 Lighting design
7KH UDQJHRIRI¿FH W\SHV LVZLGHQLQJ$WRQHH[WUHPH LV WKH³PHJD´
RI¿FH± WKH ODUJH FLW\ FHQWUH RSHUDWLRQ$W WKHRWKHU HQGRI WKH UDQJH LV
WKHYLUWXDORI¿FH WKDWKDVQR VSHFL¿F ORFDWLRQDQGFRXOG MXVWDVZHOOEH
LQ D FDIp DV LQ D SULYDWH KRPH7KHUH DUH KRZHYHU SUDFWLFDO UHDVRQV IRU
XVLQJRI¿FHEXLOGLQJV7KHRI¿FHLVSURYLGLQJDVWDJHZKHUHWKHFRPSDQ\
VWDIISHUIRUPDQGPHHWYLVLWRUV 5D\PRQG	&XQOLIIH2I¿FHVDUH
DOVRLPSRUWDQWIRUFRPPXQLFDWLQJWKHFXOWXUHRIWKHRUJDQLVDWLRQ1LFRODRX
$GGLWLRQDOO\WKHQDWXUHRIZRUNLVVKLIWLQJIURPLQIRUPDWLRQSURFHVVLQJ
WRLGHDJHQHUDWLRQZKHUHPRYLQJDURXQGZLWKLQWKHSUHPLVHVLVHQFRXUDJHG
5RVV  9LVLEOH FRSUHVHQFH PD\ EH WKH WULJJHU IRU PRUH IDFHWRIDFH
LQWHUDFWLRQ5DVKLG.DPSVFKURHU:LQHPDQ	=LPULQJ7KHDPELHQW
OLJKWLQJ LV WKH OLJKWLQJ WKDWSURYLGHVXVZLWK WKHPHDQVRIRULHQWDWLRQDQG
VXSSRUWVDQGLQLWLDWHVVRFLDODQGELRORJLFDOSURFHVVHV)O\QQFRQFOXGHG
LQKLVVWXGLHVWKDWOLJKWRIIHUVRSSRUWXQLWLHVIRUFRPPXQLFDWLRQLQWKHVHQVH
WKDWOLJKWLQJSDWWHUQVVXJJHVWDQGUHLQIRUFHFRPPRQLGHDVDPRQJSHRSOHRI
WKHVDPHFXOWXUDOEDFNJURXQG7KXVOLJKWLQJFDQEHXVHGWRJXLGHLQGLYLGXDO
DQGJURXSEHKDYLRXU7KHRIILFH OD\RXWFDQEHVXSSRUWHGE\WKHOLJKWLQJ
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SODQLQGLIIHUHQWDVSHFWVRIRULHQWDWLRQVXFKDVPHHWLQJSRLQWVJHQHUDOSDWKV
DQGWDVNOLJKWLQJRIGLIIHUHQWLOOXPLQDQFHIRUWDVNVRIGLIIHUHQWGLJQLW\DVZHOODV
GLI¿FXOW\+HLELGDOVRQRWHGWKDWYHUWLFDOOLJKWLQJ seemed to create a more 
SRVLWLYHDWWLWXGHWRWKHVXUURXQGLQJVSDFH)LJWKDQKRULVRQWDOOLJKWLQJ
(DUOLHUOLJKWLQJUHVHDUFKKDVFRQFHQWUDWHGRQYLVXDODFXLW\DVWKHPRVW
UHOHYDQW PHDVXUH RI JRRG OLJKWLQJ DQG SHULSKHUDO YLVLRQ DQG YHUWLFDO
LOOXPLQDWLRQ KDYH EHHQ FRQVLGHUHG OHVV LPSRUWDQW WKDQ KRUL]RQWDO
LOOXPLQDWLRQRQWKHZRUNWDVNDUHD.1HYHUWKHOHVVDOLJKWVHWWLQJZLWKPRUH
QRQXQLIRUP OLJKW SDWWHUQVZDV IRXQG WR EHPRUH LQWHUHVWLQJ DQG SOHDVLQJ
WKDQDQHYHQOLJKWGLVWULEXWLRQ/RH,WKDVDOVREHHQVKRZQWKDWURRP
DSSUDLVDOZDVDIIHFWHGE\YDULDWLRQVLQOLJKWLQJGHVLJQ0DQDY
,WLVLQWKHLQWHUHVWRIOLJKWLQJGHVLJQHUVWREHDEOHWRSUHGLFWOLJKWLQJTXDOLW\
DQGKRZWKHGLIIHUHQWSHUFHSWXDOFRQFHSWVLQWHUDFW$WWHPSWVWRGHVFULEHKRZ
WKH GLIIHUHQW SHUFHSWXDO YDULDEOHV DUH LQWHUFRQQHFWHG DQG LQWHUDFW KDYH QRW
WKXV IDU EHHQ VXFFHVVIXO %HDQ	%HOOV  %R\FH9HLWFK 1HZVKDP
0\HU	+XQWHU  %R\FH HW DO D9HLWFK1HZVKDP%R\FH	
-RQHV/LJKWLQJTXDOLW\LVFRQWH[WGHSHQGHQWDQGUHODWHVWRWKHQHHGV
5  Vertical lighting is said to be used when vertical surfaces, adjacent to the task area, are more 
illuminated than the horisontal task area.
6  Horisontal lighting is used when the horisontal surfaces are more illuminated than the vertical 
surfaces in a room.
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Figure 2:1; Lighting principles. Left, vertical lighting, right, horisontal lighting.
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RIWKHRFFXSDQWVHFRQRPLFGHPDQGVDQGLQWHJUDWLRQZLWKDUFKLWHFWXUHDQG
HQYLURQPHQWDOFRQVLGHUDWLRQVDVZHOODVJOREDOIDFWRUV)LJ
,WLVUHFRJQLVHGWKDWWKHOXPLQRXVHQYLURQPHQWLVKLJKO\DIIHFWHGE\OLJKW
GLVWULEXWLRQDQGWKHFRORXUUHQGHULQJ&5,RI WKH OLJKWVRXUFH ,WZDVDOVR
IRXQGDVHDUO\DV LQ WKDW&5,EXWQRW&&7ZDVDJRRGSUHGLFWRURI
SHUIRUPDQFH%R\FH	6LPRQV
7KHUHDUHLQGLFDWLRQVWKDWKLJKHUOXPLQDQFHVLQZRUNSODFHOXPLQDLUHVFDQ
EHWROHUDWHGZKHQXVLQJWKHPRGHUQÀDW9'7ZLWKRXWLQÀXHQFLQJSHUFHLYHG
GLVSOD\TXDOLW\DQGSHUIRUPDQFH:DQJ	&KHQ9HLWFKHWDOE
IRXQG WKDW WKH SUHIHUHQFH IRU WKH OXPLQDQFH UDWLRV GHVNWRSDUWLWLRQ DQG
9'7WRSDUWLWLRQ ZDV ORZHU WKDQ UHFRPPHQGHG 7KLV LV LQ OLQH ZLWK WKH
REVHUYDWLRQVPDGHE\(VFX\HUHWDOWKDWRI¿FHZRUNHUVZLWKRQVFUHHQ
WDVNV SUHIHUUHG D ORZ LOOXPLQDQFH OHYHO 3UHIHUHQFHV IRU OLJKW GLVWULEXWLRQ
KRZHYHUFDQQRWEHGHWHUPLQHGDVUHVXOWVKDYHEHHQFRQWUDGLFWRU\+RXVHU
7LOOHU%HUQHFNHU	0LVWULFN3HOOHJULQR 
7KHTXDOLW\RIWKHOLJKWLQJHQYLURQPHQWLVGHWHUPLQHGE\GD\OLJKWDQG
DUWL¿FLDO OLJKWLQJFRQWULEXWLRQV WRJHWKHU%HJHPDQQHWDO VKRZHG
WKDW WKHLUJURXSRISDUWLFLSDQWVSUHIHUUHG WR IROORZDGD\OLJKWF\FOHZLWK
DUWL¿FLDO OLJKW DGGHG WR WKH GD\OLJKW OHYHO RQ WKH GHVNWRS $FFHVV WR
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Figure 2:2;([WUDQHRXVGHPDQGVVKDSHWKHGHVLUHGOLJKWLQJTXDOLW\IRUDVSHFL¿FFRQWH[W
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GD\OLJKWDQGDZLQGRZYLHZLVFRQVLGHUHGYHU\LPSRUWDQW(VFX\HUHWDO
9HLWFK HW DO E5RFKH'HZH\	/LWWOHIDLU 1HZVKDP
9HLWFK 	 &KDUOHV  VXJJHVWLQJ WKDW WKH LPSRUWDQFH RI GD\OLJKW LV
XQGHUHVWLPDWHGDQGWKDWGD\OLJKWLVVWLOOVHWWLQJWKHVWDQGDUG
$OLJKWVHWWLQJGHVLJQHGZLWKOLJKWHPLWWLQJGLRGHV/('SUHVHQWVLWVHOIDV
DQDWWUDFWLYHVROXWLRQEXWLVGLIIHUHQWIURPWUDGLWLRQDOOLJKWVRXUFHVLQWHUPVRI
SHUFHSWXDOTXDOLWLHVDVZHOODVKDYLQJORZLOOXPLQDQFH+RZHYHULOOXPLQDQFH
SUHIHUHQFHVDUHLQGLYLGXDODQGWKHSUHIHUUHGFRQWUDVWVLWXDWLRQZKHQZRUNLQJ
RQVFUHHQVLVGLIIHUHQWIURPWKDWIRUWUDGLWLRQDOSDSHUZRUN1HYHUWKHOHVVWKH
GLIIHUHQFHVLQWKHSHUFHSWLRQRIOLJKWTXDOLWLHVZKHQGHVLJQLQJZLWK/('VDUH
FKDOOHQJLQJ WKH LGHDV VXJJHVWHGE\SUHYLRXV UHVHDUFKDERXWZKLFK OLJKWLQJ
FULWHULDDIIHFWRXUSV\FKRORJLFDOZHOOEHLQJ
2.5 Positioning of own research
7RPHOLJKWLQJGHVLJQLVDVRFLDOVFLHQFHUHODWLQJWRPDQDQGJRRGTXDOLW\
OLJKWLQJFDQQRWEHFRQVWUXFWHGDVDJOD]LQJRQSUHGH¿QHGEXLOGLQJGHPDQGV
LWPXVWUHODWHWRWKHFRQWH[WDVZHOODVWRYLVXDOSHUFHSWLRQV%XWOLJKWLQJLV
DOVRDQDWXUDOVFLHQFHWRWKHH[WHQWWKDWLWIDFWRUVLQWRSK\VLFDODQGELRORJLFDO
WKHRULHV DERXW PDQ ± SV\FKRORJLFDO DQG SK\VLRORJLFDO FRQVLGHUDWLRQV DUH
QHHGHGWRH[SODLQVRFLDOSKHQRPHQD7KHQRQYLVXDOHIIHFWVRIOLJKWLQJDUHQRW
IXOO\XQGHUVWRRGEXWXQGHUVWDQGLQJRIWKHLPSRUWDQFHRIVSHFWUDOFRPSRVLWLRQ
DVZHOOWKHHIIHFWRISHUFHSWXDOTXDOLWLHVLQOLJKWLQJRQKHDOWKUHODWHGLVVXHV
LVJURZLQJ5HVHDUFKKDVEHHQDEOHWRVKRZWKDWOLJKWLQJKDVDQLQÀXHQFHRQ
DURXVDODQGZHOOEHLQJVHH5DGLDWLRQZDYHOHQJWKOLJKWLQWHQVLWLHV
DQGELRORJLFDOWLPHRIGD\SOD\DPDMRUUROHLQGHWHUPLQLQJWKHVL]HRIWKH
HIIHFW 'LI¿FXOWLHV PHDVXULQJ ELRORJLFDO LPSDFW VXJJHVWV D QHHG IRU QHZ
PHWULFVDQGLQVWUXPHQWVDVZHOODVIRUPRUHVWULQJHQWH[SHULPHQWDOVHWWLQJV
DQG PHWKRG GHYHORSPHQW ,I LQWHULRU DUWL¿FLDO OLJKWLQJ LV QRW ELRORJLFDOO\
LQDFWLYH DV VXJJHVWHG LQ HDUOLHU UHVHDUFK &DMRFKHQ HW DO  =HLW]HU
HW DO  3KLSSV1HOVRQ HW DO  WKHUH LV D EDODQFH WR EH UHDFKHG
EHWZHHQSURYLGLQJOLJKWLQJFDSDEOHRILQLWLDWLQJSK\VLRORJLFDOSURFHVVHVDQG
WKHLQGXFWLRQRIDQDURXVDOOHYHODGYHUVHWRKLJKSHUIRUPDQFH)XUWKHUPRUH
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WHFKQLFDO DGYDQFHV RIIHU WKH RSSRUWXQLW\ WRPLPLF GD\OLJKW DQG FXVWRPLVH
RI¿FHOLJKWLQJWRLQGLYLGXDOQHHGVLQYLWLQJIXUWKHUUHVHDUFK
,W LV VXJJHVWHG WKDW VWDQGDUGV DUH LQDGHTXDWH DQG SKRWRPHWULFPHWKRGV
XQDEOHWRJUDVSWKHFRPSOH[LW\RIRXUOLWHQYLURQPHQW&XWWOHXQGHUOLQLQJ
WKHQHHGIRUPRUHUHVHDUFK7KLVZDVLQYHVWLJDWHGLQ6WXG\,,3DSHUV&'DQG
(ZKHUHDOLJKWVHWWLQJEDVHGRQVWDQGDUGUHFRPPHQGDWLRQVZDVFRPSDUHG
WROLJKWVHWWLQJVGHVLJQHGXVLQJYLVXDOFRQFHSWV,QWKHVHVHWWLQJVDVZHOODV
LQ6WXG\,,, 3DSHU) WKHFDSDFLW\RI WKH OLJKWLQJ WRVWLPXODWHVSDWLDODQG
HPRWLRQDOH[SHULHQFHVZDVWHVWHG$GGLWLRQDOO\WKHDELOLW\RIWKHSDUWLFLSDQWV
WRQRWLFHGLIIHUHQFHVLQWKHOLJKWLQJFRQGLWLRQVZDVLQYHVWLJDWHGDVZDVWKH
OHYHORILQWHUHVWWULJJHUHGE\QRQXQLIRUPOLJKWLQJ
7KH9'7 VHWWLQJ LV GLIIHUHQW IURP WUDGLWLRQDO SDSHUZRUN&RRUGLQDWHG
NQRZOHGJH RI WKH GHVLJQ RI YLVXDO ZRUNLQJ HQYLURQPHQWV ZLWK 9'7V
LV DEVHQW DQG UHFRPPHQGDWLRQV IRU RI¿FH OLJKWLQJ EDVHG RQ KRUL]RQWDO
LOOXPLQDQFHV QHHGHG WR SURPRWH YLVXDO DFXLW\ DUH QRW VXLWDEOH IRU PXOWL
WDVNLQJDQGWKHQHHGIRUIDFHWRIDFHFRPPXQLFDWLRQLQPRGHUQRI¿FHV,Q
PRGHUQRI¿FHVZLWK9'7EDVHGWDVNVDORZHULOOXPLQDQFHLVSUHIHUUHGDQG
SUHIHUHQFHV IRU OXPLQDQFH UDWLRV EHWZHHQ 9'7 DQG QHDU EDFNJURXQG DUH
ORZHUWKDQUHFRPPHQGHG,VKRZLQ6WXG\,93DSHU*KRZHYHUWKDW&5,
&&7 YLVXDO SDWWHUQV DQG JODUH HWF DUH QRW DOZD\V FRQVLGHUHG LQ OLJKWLQJ
UHVHDUFK1RUGRHVUHVHDUFKFRQVLGHUWKHLPSDFWRIWKHYLVXDOH[SHULHQFHRI
WKHOLYHGHQYLURQPHQWRQPRRGDQGIHHOLQJVRIVDWLVIDFWLRQ,IXUWKHUVXJJHVW
LQ6WXG\ ,9EDVHGRQ WKH LQGLYLGXDOYDULDWLRQ LQ OLJKWLQJSUHIHUHQFHV WKDW
DTXDOLW\FRQFHSWLQFOXGLQJDUDQJHRIOLJKWLQJSRVVLELOLWLHVPLJKWEHD¿UVW
VWHS WRJXLGH OLJKWLQJGHVLJQHUV LQ WKHGHVLJQSURFHVV7KLV UDQJHQHHGV WR
EHUHVHDUFKHGWDNLQJKXPDQKHDOWKYLVXDOFRPIRUWDQGHQHUJ\VDYLQJVLQWR
FRQVLGHUDWLRQ
6WXG\ ,9 3DSHU * GLVSOD\HG D SUHIHUHQFH IRU ÀXRUHVFHQW RU FRPSDFW
ÀXRUHVFHQW OLJKW VRXUFHV LQ H[SHULPHQWDO VHWWLQJV LQ WKH PDMRULW\ RI WKH
UHVHDUFK2WKHUW\SHVRIOLJKWVRXUFHVWKDWLWLVSRVVLEOHWRXVHLQD9'7VHWWLQJ
QHHGWREHVWXGLHG7ZRRIWKHVHWWLQJVLQ6WXG\,,DQGERWKWKHVHWWLQJVLQ
6WXG\,,,XVHGRWKHUOLJKWVRXUFHVLQFOXGLQJKDORJHQLQFDQGHVFHQWDQG/('
OLJKWVRXUFHV,QP\RSLQLRQWKHH[SHULPHQWDOVHWWLQJVVKRXOGEHPRGHOOHG
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IRUWKHZRUNLQJHQYLURQPHQWWKH\VLPXODWH$WWHPSWVWRFRQWUROIRUXQZDQWHG
HQYLURQPHQWDOYDULDWLRQVUHVXOWLQXQUHDOLVWLFLQWHULRUGHVLJQVFHQVRUFRORXUV
DQGPDWHULDOV DQGPLJKW LQ WKHPVHOYHV LQÀXHQFH WKH UHVXOWV OLPLWLQJ WKH
DSSOLFDELOLW\RIWKRVHUHVXOWVLQUHDOOLIH0\VHWWLQJVZHUHQHXWUDOLQFRORXU
XVLQJRQO\ZKLWHZDOOV1&6<RU1&61DQGZRRGHQFRORXUHG
ÀRRUV7KHIXUQLWXUHZDVOLNHZLVHQHXWUDOXVLQJRIIZKLWHRUEODFNIDEULF
DQGQDWXUDOZRRG6WLOOGHFRUDWLRQVLQWKHIRUPRIZKLWHDUWL¿FLDOÀRZHUV
DQG WUDQVOXFHQW SDSHU VKDGHV DGGHG YLVXDO VWLPXODWLRQ WR WKH VHWWLQJV
&RORXU LV D SDUDPHWHU WKDW KDV EHHQ QHJOHFWHG LQ OLJKWLQJ VWXGLHV DQG
ZKLWH RU OLJKW JUH\ DUH RIWHQ DVVXPHG WR SURYLGH D QHXWUDO H[SHULHQFH EXW
LQÀXHQFH IHHOLQJV DQG ZHOOEHLQJ &RQVLGHUDWLRQ RI WKHVH IHHOLQJV LQ P\
VWXGLHVUHVXOWHG LQ WKHXVHRIGLIIHUHQWO\VWUXFWXUHGPDWHULDOVDQGVKDSHV WR
SURYLGH VWLPXODWLRQ , DFNQRZOHGJH WKDW OLJKWLQJ DQG FRORXU FRQVWUXFW RXU
PHQWDOLPDJHRIVSDFHDQGVKRXOGQRWEHDQDO\VHGVHSDUDWHO\EXWLQYLHZRI
WKHLQÀXHQFHRIFRORXURQWKHOLJKWFRORXUH[SHULHQFHG,FKRVHWRFRQIRUPWR
XVLQJQHXWUDOFRORXUV
8S WR QRZ WKLV UHVHDUFK KDV SULPDULO\ EHHQ FRQGXFWHG ZLWK \RXQJ
SDUWLFLSDQWV EXW WKH ZRUNLQJ SRSXODWLRQ LV DJLQJ VXJJHVWLQJ WKDW QRW DOO
UHVXOWVDUHDSSOLFDEOH$QHOGHUO\SRSXODWLRQKDVGLIIHUHQWOLJKWLQJQHHGVDQG
SUREOHPVZLWKJODUHDQGGHWHFWLQJORZFRQWUDVWREMHFWVDUHDFFHOHUDWLQJZLWK
DJH7KHSDUWLFLSDQWVLQ6WXG\,,,DQG,,,LQFOXGHGSDUWLFLSDQWVLQWKHDJHV
IURP
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,Q WKH ¿HOG RI LQWHULRU OLJKWLQJ HQYLURQPHQWDO LPSDFW LV QRW H[FOXGHG EXW
LVDOORZHGWRLQWHUDFWZLWKWKHOLJKWLQJWRFRQVWUXFWDQRI¿FHHQYLURQPHQWWKDW
LVVXSSRUWLYHWRKXPDQKHDOWKZHOOEHLQJDQGVRFLDOLQWHUDFWLRQVDVZHOODVWR
SHUIRUPDQFH)LJ
7KHTXHVWLRQQDLUHVWXG\LQFOXGHGLQWKLVWKHVLVVHHNVWRHVWDEOLVKFXUUHQW
OLJKWLQJSUDFWLFH7KHH[SHULPHQWDOVWXGLHVKDYHDUHDOLVWLFVHWWLQJ WRDOORZ
SV\FKRORJLFDO DVZHOO DV SK\VLRORJLFDOPHDVXUHV WR EH VWXGLHG LQ DQ RI¿FH
HQYLURQPHQW&DUHIXOFRQVLGHUDWLRQKDVEHHQJLYHQWRHQVXULQJDQRUPDOLQWHULRU
GHVLJQ VWDQGDUG DQG SDUWLFLSDQW JURXSV ZLWK D GHPRJUDSKLF FRQVWHOODWLRQ
UHÀHFWLQJDOOJURXSVLQVRFLHW\DGGZHLJKWWRWKHUHVXOWV7KHLQWHQWLRQLVWR
IXUWKHUXQGHUVWDQGLQJRIWKHLQWHUDFWLRQEHWZHHQPDQDQGOLJKWLQJ
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Figure 2:3;3RVLWLRQLQJRIRZQUHVHDUFK LQUHODWLRQVKLS WR WKHUHVHDUFK¿HOG7KH
OLJKWLQJUHVHDUFKLQWKHOHIWFROXPQLVXQUHODWHGWRDFRQWH[WZKLOHWKHUHVHDUFKLQ
WKHQH[WFROXPQLVUHODWHGWRDVSHFL¿FFRQWH[W7KHUHVHDUFKLQWKLVWKHVLVWRWKHIDU
ULJKWRULJLQDWHVLQWKHLQWHULRUOLJKWSODQQLQJUHVHDUFKWKDWLVH[WUDFWHGLQWRWKHULJKW
column.
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7KHPDWHULDOIRUWKLVWKHVLVKDVEHHQFROOHFWHGWKURXJKIRXUVHSDUDWH
VWXGLHV7KHUHVHDUFKFRQVLVWVRIOLWHUDWXUHUHVHDUFKDTXHVWLRQQDLUHDQG
H[SHULPHQWDOVWXGLHV)LJXUH 
7KHDQJOHRILQFLGHQFHRQWKHVXEMHFWRIRI¿FHOLJKWLQJLVIURPWKH¿HOGRI
DUFKLWHFWXUHDQGOLJKWLQJSODQQLQJDQGWKH¿UVWVWXG\ZDVDTXHVWLRQQDLUH
VWXG\3DSHUV$DQG%WKDWVHWRXUWRPDSFXUUHQWSUDFWLFHLQYROYLQJ
SURIHVVLRQDOVZLWKLQWKH¿HOGRIOLJKWLQJGHVLJQLQ6ZHGHQ 
7KHTXHVWLRQQDLUHVWXG\ZDVXVHGWRRSHQWKH¿HOGRILQTXLU\DQGWRVKDUSHQ
WKHIRFXVRIWKHWKHVLV
7KH VHFRQG VWXG\ 3DSHUV & ' DQG ( ZDV DQ H[SHULPHQWDO VWXG\
VHHNLQJWRHVWDEOLVKWKHFRPSRVLWLRQRIHOHFWURPDJQHWLFUDGLDWLRQVXSSRUWLQJ
KRUPRQDOEDODQFHDQGYLVXDOHUJRQRP\DVZHOODVFRPIRUWDQGZHOOEHLQJLQ
FRQVWHOODWLRQVZLWK9'7EDVHGWDVNV
METHODOLOGY
3 Methodology
DĞƚŚŽĚŽůŽŐŝĐĂůĨƌĂŵĞǁŽƌŬ
Literature studies ^ƚƵĚǇ/
Questionnaire 
study  
Analysis 
Analysis 
Analysis 
Analysis 
^ƚƵĚǇ/s
Review 
^ƚƵĚǇ//
VDT study 
^ƚƵĚǇ///
VDT / LED study 
dŚĞƐŝƐ
ZĞƐĞĂƌĐŚƋƵĞƐƚŝŽŶƐ
Figure 3:1;0DSGHVFULELQJWKHGLIIHUHQWSKDVHVLQFOXGHGLQWKHWKHVLVZRUN
30
7KHWKLUGVWXG\3DSHU)ZDVHQJDJHGLQSUHIHUHQFHVIRUOLJKWLQJTXDOLW\LQ
DKRPHRI¿FHZLWKSDUWLFXODUHPSKDVLVRQ/('OLJKWLQJ7KLVVWXG\SUHVHQWHG
LWVHOI DV DQ RSSRUWXQLW\ $ VWXG\ RI FRPPHUFLDOO\ DYDLODEOH UHSODFHPHQW
/('VIRUKRPHXVHRIIHUHGDVHWWLQJZLWKVSDFHDYDLODEOHIRUDKRPHRI¿FH
7KHREMHFWLYHRIWKLVVWXG\ZDVWRLQYHVWLJDWHZKHWKHURUQRWFRPPHUFLDOO\
DYDLODEOH/('VFRXOG UHSODFH WUDGLWLRQDO OLJKW VRXUFHV DQGKDYH DSRVLWLYH
LQÀXHQFHRQZHOOEHLQJDVZHOODVVXSSRUWLQJFRPSXWHUEDVHGWDVNV
7KHIRXUWKVWXG\ZDVDUHYLHZGHVFULELQJ WKHSUHVHQWVWDWHRI WKHDUW LQ
RI¿FH OLJKWLQJ UHVHDUFK UHODWHG WR SODQQLQJ SHUFHSWLRQ SHUIRUPDQFH DQG
SV\FKRORJ\7KHLQWHQWLRQLQWKHUHYLHZVWXG\3DSHU*ZDVWR¿QGUHOHYDQW
DQG YDOLG UHVHDUFK 7KH UHYLHZ ZDV RULHQWHG WRZDUGV RI¿FH OLJKWLQJ DQG
GLIIHUHQWDVSHFWVRIOLJKWLQJLQÀXHQFLQJKXPDQZHOOEHLQJDQGSHUIRUPDQFH
LQDQRI¿FHHQYLURQPHQW
$TXDQWLWDWLYHDSSURDFK WR WKHUHVHDUFKTXHVWLRQVZDV WDNHQ:LWK WKH
TXHVWLRQQDLUH VWXG\ EDVHG RQ WKH YLVXDO FRQFHSWV GHVFULEHG E\ /LOMHIRUV
 DQG OHDQLQJ RQ FXUUHQW GHVLJQ SUD[LV UHVHDUFK TXHVWLRQV ZHUH
HPHUJLQJ7KH SUREOHP DUHDZDV LGHQWL¿HG DV WKH FORVH WDVN DUHD RI WKH
RI¿FHVWDII,QWKHHQVXLQJH[SHULPHQWDOVWXGLHV6WXG\,,3DSHUV&'DQG
(DQG6WXG\,,,3DSHU)OLJKWVHWWLQJVXVLQJGLIIHUHQWGHVLJQVZLWKRQH
IHDWXUHLQFRPPRQWKH9'7EDVHGWDVNZHUHVWXGLHG3DUWLFLSDQWOLJKWLQJ
FRQWUROVZHUHH[FOXGHGDQGWKHDUWL¿FLDOOLJKWLQJKDGDVHWLOOXPLQDQFHDQG
LUUDGLDQFH ,OOXPLQDQFHV ZLWKLQ WKH UDQJH RI ³QRUPDO´ RI¿FH OLJKWLQJ DV
UHFRPPHQGHGLQ³/MXVRFK5XP´WKHOLJKWLQJJXLGHLQ6ZHGHQZHUHFKRVHQ
IRUWKHVWXGLHV,Q6WXG\,,3DSHUV&'DQG(DURRPZLWKRQO\GD\OLJKW
ZDVXVHGDVDFRPSDULVRQWRWKHDUWL¿FLDOOLJKWVHWWLQJVZLWKWKHLQWHQWLRQRI
LGHQWLI\LQJOLJKWLQJLPSDFWRQPHODWRQLQDQGFRUWLVROYDULDWLRQVH[SHULHQFHG
E\WKHSDUWLFLSDQWV
The participant groups were tested on repeated occasions in different 
OLJKWLQJHQYLURQPHQWVDQGWKHOLQNVEHWZHHQFDXVHDQGHIIHFWZHUHLQYHVWLJDWHG
LQHDFKSKDVHRIWKHVWXGLHVWRHVWDEOLVKWKHSDWWHUQRIFRUUHODWLRQVEHWZHHQ
PDQDQGOLJKW*OREDOFRQQHFWLRQVZHUHVRXJKWWREHDEOHWRV\VWHPLVHIDFWV
WRSRVVLEO\SUHGLFWRUH[SHFWFHUWDLQUHVXOWV
METHODOLOGY
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3.1 Instruments
7KHLQVWUXPHQWVLQFOXGH/LNHUWW\SHDQG6HPDQWLFGLIIHUHQWLDOVFDOHVDV
ZHOO DV GLFKRWRPRXV TXHVWLRQV LQYROYLQJ DLGV VXFK DV JODVVHV RU OHQVHV
2QO\SUHYLRXVO\YDOLGDWHGLQVWUXPHQWVZHUHXVHG
3.1.1 Likert-type or frequency scales 
7KH/LNHUWW\SHVFDOHVXVHGKDGD¿[HGFKRLFHUHVSRQVHIRUPDWDQGZHUH
GHVLJQHG WR PHDVXUH DWWLWXGHV RU RSLQLRQV 7KH UHVSRQGHQWV PDUNHG WKHLU
OHYHORIDJUHHPHQWRUGLVDJUHHPHQWRQDV\PPHWULFDJUHHGLVDJUHHVFDOHIRU
DVHULHVRIVWDWHPHQWV,QWKLVZD\WKHVFDOHVVXPPHGXSWKHLQWHQVLW\RIWKHLU
IHHOLQJVDERXWDJLYHQLWHP)LJXUH
7KHVFDOHDVVXPHVWKDWWKHVWUHQJWKLQWHQVLW\RIH[SHULHQFHLVOLQHDULH
RQDFRQWLQXXPIURPDOLWWOH WRDORWDQGLWZDVDVVXPHGWKDWDWWLWXGHVDUH
PHDVXUDEOH5HVSRQGHQWVZHUHRIIHUHGDFKRLFHRI¿YH WRVHYHQSUHFRGHG
UHVSRQVHV(DFKRIWKH¿YHRUVHYHQUHSRQVHVZDVJLYHQDQXPHULFDOYDOXH
ZKLFKZRXOGEHXVHGWRPHDVXUHWKHDWWLWXGHXQGHULQYHVWLJDWLRQ
/LNHUW W\SHVFDOHVKDYHWKHDGYDQWDJHRIQRWJHQHUDWLQJDVLPSOH\HVRU
QRDQVZHUIURPWKHUHVSRQGHQWEXWUDWKHUDOORZLQJIRUGHJUHHVRIRSLQLRQ
4XDQWLWDWLYHGDWDLVREWDLQHGZKLFKPHDQVWKDWWKHGDWDFDQEHDQDO\VHGZLWK
UHODWLYHHDVH
METHODOLOGY
To what degree do you consider the environment to have the following characteristics: 
 
LARGE 
 
A little       ___       ___       ___       ___       ___       ___      ___       A lot 
Figure 3.2;([DPSOHRIVHYHQOHYHO/LNHUWW\SHVFDOHXVHGLQWKHVWXGLHV
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3.1.2 Semantic differential scales
6HPDQWLF GLIIHUHQWLDO VFDOHV FDQ EH XVHG WR GHVFULEH WKH FRQQRWDWLYH
PHDQLQJRIDEVWUDFWFRQFHSWV7KHUHVSRQGHQWLVDVNHGWRFKRRVHZKHUHKLV
RUKHUSRVLWLRQOLHVRQDVFDOHEHWZHHQWZRELSRODUDGMHFWLYHVIRUH[DPSOH
³$GHTXDWH,QDGHTXDWH´ ³*RRG(YLO´ RU ³9DOXDEOH:RUWKOHVV´ 7KHUH DUH
WKUHH LQWHUPLWWHQW DWWLWXGHV WKDW SHRSOH XVH WR HYDOXDWHZRUGV DQG SKUDVHV
(YDOXDWLRQ 3RWHQF\ DQG$FWLYLW\ )RU H[DPSOH WKH DGMHFWLYH SDLU ³JRRG
EDG´GH¿QHVWKHHYDOXDWLRQIDFWRU(7KHSRWHQF\IDFWRU3LVGH¿QHGE\
WKH ³VWURQJZHDN´ DGMHFWLYH SDLU DQG WKH DGMHFWLYH SDLU ³DFWLYHSDVVLYH´
GH¿QHVWKHDFWLYLW\IDFWRU$7KHVHWKUHHGLPHQVLRQVRIDIIHFWLYHPHDQLQJ
KDYH EHHQ IRXQG WR EH FURVVFXOWXUDO XQLYHUVDOV (3$ PHDVXUHPHQWV DUH
DSSURSULDWHZKHQRQH LV LQWHUHVWHG LQDIIHFWLYHUHVSRQVHV7KH(3$V\VWHP
LV DJHQHUDOLVHG DSSURDFK DSSOLFDEOH WR DQ\FRQFHSWRU VWLPXOXV DQG WKXV
LW SHUPLWV FRPSDULVRQV RI DIIHFWLYH UHDFWLRQV RQ ZLGHO\ GLVSDUDWH WKLQJV
8VXDOO\ DPLGGOHSRVLWLRQ LVXVHGDQG ODEHOHG³QHXWUDO´SRVLWLRQVDUH
ODEHOHG ³VOLJKWO\´  SRVLWLRQV ³TXLWH´ DQG LI D  VWHS VFDOH LV XVHG WKH 
SRVLWLRQV ³H[WUHPHO\´ 7KLV W\SH RI VFDOH PHDVXUHV WKH GLUHFWLRQDOLW\ RI
UHDFWLRQHJJRRGYHUVXVEDGDQGDOVR LQWHQVLW\ ,Q WKHVWXGLHVDVWUDLJKW
QXPHULFDOVFDOHZDVXVHGLQYLVLEO\ODEHOLQJWKHSRVLWLRQVIURPWR)LJXUH
WKXVWUDQVIRUPLQJWKHVHPDQWLFVFDOHLQWRD/LNHUWW\SHVFDOH7RDYRLG
QHXWUDODQVZHUVQRPLGGOHSRVLWLRQZDVXVHG
METHODOLOGY
 sĞƌǇƚŝƌĞĚ;ϭͿ ;ƋƵŝƚĞƚŝƌĞĚͿ ;ƋƵŝƚĞƌĞƐƚĞĚͿ sĞƌǇƌĞƐƚĞĚ;ϰͿ
 ͺͺͺ ͺͺͺ ͺͺͺ ͺͺͺ
Figure 3:3;([DPSOHRIWUDQVIRUPHGVHPDQWLFGLIIHUHQWLDOVFDOHXVHGLQWKHVWXGLHV
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6FDOHVGH¿QLQJWKHOLJKWLQJZHUHDOVRXVHG7KHSRVLWLRQVZHUHLQYLVLEO\
ODEHOHGZLWKQXPHULFDOYDOXHVIURPWRWUDQVIRUPLQJWKHVFDOHLQWRD/LNHUW
W\SHVFDOH)LJXUH
7KH LQVWUXPHQWV DSSOLHG LQ WKH GLIIHUHQW VWXGLHV YDULHG 7DEOH 
*HQHUDOTXHVWLRQVDQGLQ6WXG\,,VWUHVVVHQVLWLYLW\HYDOXDWLRQVZHUHXVHG
IRUFROOHFWLQJGHPRJUDSKLFGDWD+RUPRQDOYDULDWLRQVZHUHLGHQWL¿HGXVLQJ
VDOLYDVDPSOLQJIRUPRUHGHWDLOVVHH3DSHUV&DQG'DQGSHUIRUPDQFHZDV
PHDVXUHGXVLQJDGLJLWLDOSHUIRUPDQFHWHVW$SSHQGL[
METHODOLOGY
ĂƌŬͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ>ŝŐŚƚ

;ϭϮϯϰϱϲϳͿ

Figure 3:4;([DPSOHRIOLJKWLQJHYDOXDWLRQVFDOH
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Table 3:1;6WXG\LQVWUXPHQWV
                   Instrument 
Appendix 
 
Measurements 
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$SSHQGL[ *HQHUDOTXHVWLRQV X X X  
$SSHQGL[ /XPLQDLUHLQIRUPDWLRQFULWHULD X    
$SSHQGL[ /XPLQLDUHSURSHUWLHVFULWHULD X    
$SSHQGL[ $PELHQWOLJKWLQJFULWHULD X    
$SSHQGL[ :RUNWDVNOLJKWLQJFULWHULD X    
$SSHQGL[ ,QIOXHQFHDVVHVVPHQWV X    
$SSHQGL[ 6WUHVVVHQVLWLYLW\  X   
$SSHQGL[ 5RRPHYDOXDWLRQ  X   
$SSHQGL[ :HOOEHLng assessments  X   
$SSHQGL[ 3HUIRUPDQFH  X   
$SSHQGL[ $PELHQWOLJKWLQJDVVHVVPHQWV  X X  
$SSHQGL[ :RUNWDVNOLJKWLQJDVVHVVPHQWV  X X  
$SSHQGL[ 9LVXDOFRPIRUWDVVVHVVPHQWV  X X  
 &RUWLVROOHYHOV  X   
 0HODWRQLQOHYHOV  X   
 ([WUDQHRXVIDctors  X X  
$SSHQGL[ 'HEULHILQJLQWHUYLHZ  X   
 ,OOXPLQDQFHSUHIHUHQFHV   X  
$SSHQGL[ .H\ZRUGV    X 


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3.2 Methodology used in Study I
,QRUGHUWRJDLQLQIRUPDWLRQDERXWFXUUHQWSUDFWLFHLQOLJKWLQJGHVLJQLQ
6ZHGHQDTXHVWLRQQDLUHZDVVHQWWRGLIIHUHQWFDWHJRULHVRISODQQHUVVXFKDV
OLJKWLQJGHVLJQHUVDUFKLWHFWVHQJLQHHUVDQGEUDQGGHVLJQHUV(QJLQHHUVDUHLQ
WKLVVWXG\HLWKHUXQLYHUVLW\RUFROOHJHHGXFDWHGZKLOHEUDQGGHVLJQHUVGRQRW
QHFHVVDULO\KDYHDOLJKWLQJGHVLJQHUHGXFDWLRQDQGDUHHPSOR\HGE\DUHWDLO
DJHQWRUSURGXFHUZLWKLQWKHOLJKWLQJ¿HOG7KHUHVSRQGHQWVZHUHRIGLIIHUHQW
DJHVVH[HVDQGHGXFDWLRQDOEDFNJURXQGV3DSHUV$DQG%DQGZHUHPHPEHUV
RIWKH6ZHGLVK/LJKWLQJ$VVRFLDWLRQVRUWKH6ZHGLVK$UFKLWHFW$VVRFLDWLRQ
7KHTXHVWLRQQDLUHZDVFDUULHGRXWDVDVXUYH\GLVWULEXWHGE\HPDLOGXULQJWKH
SHULRGIURP2FWREHUWR0DUFK7KHTXHVWLRQQDLUH$SSHQGL[
ZDVFRPSOHWHGRQWKHUHVSRQGHQWVFRPSXWHUVDQGUHWXUQHGE\HPDLO
7KHUHVSRQGHQWVZHUHDVNHGWRJUDGHGLIIHUHQWFULWHULDLQD¿FWLWLRXVGHVLJQ
VLWXDWLRQRQDSRLQWVFDOHUDQJLQJIURPYHU\OLWWOHWRYHU\PXFKRU¿OOLQ
WLFNER[HVZLWKVSHFL¿FDQVZHUVWRJLYHQTXHVWLRQV7KHTXHVWLRQQDLUHLQFOXGHG
HYDOXDWLRQVRIGLIIHUHQWNLQGVRISKRWRPHWULFPHDVXUHPHQWVDVZHOODVHYDOXDWLRQV
RIGLIIHUHQWYLVXDOGHVFULSWRUVIRUTXDOLWLHVRIOLJKWIRUDPELHQWOLJKWLQJDQGZRUN
WDVNOLJKWLQJDQGHYDOXDWLRQRIGLIIHUHQWDVSHFWVRIWKHOXPLQDLUH)LJXUH 
METHODOLOGY
Figure 3:5;7KHFRQVWUXFWLRQRIWKHTXHVWLRQQDLUH6WXG\,ZLWKWKHGLIIHUHQWDUHDVRI
LQTXLU\7KHTXHVWLRQQDLUHVHWXSLVLOOXVWUDWHGZLWKWKHDUURZV
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7KH UROH RI WKH OLJKWLQJ GHVLJQHU ZDV DOVR LQYHVWLJDWHG ZLWK UHVSRQGHQWV
DVNHGWRGHVFULEHWKHLUSRLQWRIRULJLQLQWKHGHVLJQSURFHVVDQGWRHYDOXDWH
WKHLUSHUFHLYHGLQÀXHQFHRQWKHSODQQLQJSURFHVV&ULWHULDLQWKHHYDOXDWLRQ
SURFHVV ZKRVH VLJQL¿FDQFH PLJKW EH XQFHUWDLQ WR WKH UHVSRQGHQWV ZHUH
H[SODLQHG LQ EULHI 7KH HYDOXDWHG FULWHULD ZHUH GLYLGHG LQWR WHFKQLFDO DQG
SHUFHSWXDO FULWHULDGHSHQGLQJRQZKHWKHU WKH\ZHUHTXDQWL¿DEOH WHFKQLFDO
FULWHULDRUQHHGHGWREHHYDOXDWHGYLVXDOO\SHUFHSWXDOFULWHULD
7KH GDWD ZDV VWDWLVWLFDOO\ DQDO\VHG WR SURYLGH LQIRUPDWLRQ DERXW WKH
SUDFWLWLRQHUV¶ SUHIHUUHG FULWHULD ZKHQ GHVLJQLQJ WKH OLJKWLQJ HQYLURQPHQW
LQ RI¿FHV )RU D PRUH GHWDLOHG GHVFULSWLRQ VHH 3DSHUV$ DQG % ³&ULWHULD
LQÀXHQFLQJWKHFKRLFHRIOXPLQDLUHVLQDQRI¿FHHQYLURQPHQW´
3.3 Methodology used in study II
,Q WKLV VWXG\ 3DSHUV &( WKUHH GLIIHUHQW VHWWLQJV WZR ZLWK DUWL¿FLDO
OLJKWLQJ DQG RQHZLWK RQO\ GD\OLJKW ZHUH LQYHVWLJDWHG WR ¿QG RXW ZKLFK
RI WKH WKUHH KDG WKHPRVW SRVLWLYH LQÀXHQFH RQZHOOEHLQJ DOHUWQHVV DQG
SHUIRUPDQFH LQ DSHUVRQ H[SRVHG WR LWZKLOHSHUIRUPLQJ WDVNVRQ D9'7
7KH VWXG\ ZDV GHVLJQHG WR ¿QG RXW LI WKH UHODWLRQVKLS EHWZHHQ VSHFWUDO
FRPSRVLWLRQRIOLJKWLQJDQGDOHUWQHVVGHVFULEHGLQHDUOLHUVWXGLHVFRXOGEH
UHSOLFDWHGLQDQRI¿FHHQYLURQPHQW)XUWKHUPRUHLWZDVLQWHQGHGWRDVVHVVWKH
LQÀXHQFHRISHUFHLYHGOLJKWLQJTXDOLW\RQVHOIDVVHVVHGZHOOEHLQJ$QDGGLWLRQDO
DLPZDVWR¿QGRXWLIPRUHYDULHGDUWL¿FLDOOLJKWLQJVXSSRUWHGZHOOEHLQJDQG
SHUIRUPDQFHGLIIHUHQWO\IURPDOLJKWVHWWLQJZLWKRQO\ÀXRUHVFHQWOLJKWLQJ
$ SUHVWXG\ZDV FDUULHG RXW WR HQVXUH UHOLDELOLW\ RIPHDVXUHPHQWV DQG
YHUL¿DEOHUHVXOWVLQWKHPDLQVWXG\7KHUHVXOWZDVLQWHUSUHWHGDVVKRZLQJWKDW
WKHURRPVZHUHLGHQWLFDOSULRUWRWKHLQWURGXFWLRQRIWKHOLJKWVHWWLQJV
)LIW\RQHSDUWLFLSDQWVZHUHUHFUXLWHGWKURXJKDGYHUWLVLQJHPDLOVDQGWKH
ORFDOHPSOR\PHQWRI¿FHDQGSDUWLFLSDWHG LQ WKHVWXG\EHWZHHQ0DUFKDQG
-XQH
7KUHHURRPVZHUHXVHGIRUGHWDLOVVHH3DSHUV&(7ZRRI WKHURRPV
ZHUHVHWZLWKRQO\DUWL¿FLDOOLJKWLQJDQGQRGD\OLJKWDQGRQHURRPZLWKRQO\
GD\OLJKW)LJXUH
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Room One Room Two Room Three
Figure 3:6; ([SHULPHQWDO VHWWLQJV 6WXG\ ,, 5RRP2QH XVHG ÀXRUHVFHQW OLJKWLQJ
5RRP7ZRDPL[RILQFDQGHVFHQWDQGÀXRUHVFHQWOLJKWLQJ with added diffused deco
rative light, and Room Three had only daylight. All three rooms were equipped with 
DÀDW/&'9'7RQZKLFKDOOWDVNVZHUHFRPSOHWHG
7KH OLJKWLQJ LQ5RRP2QH IROORZHG WKH VWDQGDUG UHFRPPHQGDWLRQV IRU
RI¿FH OLJKWLQJ 66(17KH OLJKWLQJ VHWXSV LQ WKH WZR DUWL¿FLDO
OLJKW VHWWLQJV ZHUH GHVLJQHG WR DSSHDU QRUPDO EXW GLIIHUHQW IURP RQH
DQRWKHU 7KH WDVN OLJKW LQ 5RRP 7ZR LOOXVWUDWHG WKH YLVXDO YDULHW\ RIWHQ
H[SHULHQFHGLQDQRI¿FHEXWKDGD¿[HGSRVLWLRQ7KHLOOXPLQDQFHLQ5RRP
7KUHHZLWKRQO\GD\OLJKWYDULHGRYHU WKHGD\DVQDWXUDO OLJKWZDVGLIIXVHG
WKURXJKSDSHUVFUHHQV7KLVURRPVHUYHGDVDUHIHUHQFHDQGZDVFRPSDUHG
ZLWK WKH WZRDUWL¿FLDO OLJKW VHWWLQJVZKHQDQDO\VLQJ WKHKRUPRQH VDPSOHV 
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7KHVWXG\ZDVFDUULHGRXWEHWZHHQ0DUFKDQG-XQHLQRQVLWH
DWWKH8QLYHUVLW\RI-|QN|SLQJLQ6ZHGHQ7KHSDUWLFLSDQWVVSHQWIURPDP
XQWLOSPLQHDFKURRPDWZHHNO\LQWHUYDOV7KH¿UVWH[SHULPHQWDOVHWWLQJ
HQFRXQWHUHGFRXOGEHHLWKHURQHRIWKHWKUHHURRPV'XULQJWKHH[SHULPHQW
HDFKSDUWLFLSDQWZDVDVNHGWRFRPSOHWHVLPXODWHGRI¿FHWDVNVRQWKH9'7
$OOVXUYH\VDQGWKHSHUIRUPDQFHWHVWVZHUHVFRUHGRQWKH9'76DPSOLQJRI
VDOLYDIRUFRUWLVRODQGPHODWRQLQZDVFRQGXFWHGWKUHHWLPHVDGD\)RUPRUH
GHWDLOHGGHVFULSWLRQVRIWKHSURFHGXUHVHH$SSHQGL[
7KH¿YHGLIIHUHQWVXUYH\VFRPSOHWHGE\WKHSDUWLFLSDQWVLQFOXGHG
HYDOXDWLRQVRIVSDWLDOH[SHULHQFHRIWKHURRPXVLQJVHPDQWLFVFDOHV$SSHQGL[
HYDOXDWLRQV RI ZHOOEHLQJ WKURXJK /LNHUW W\SH VFDOHV $SSHQGL[ 
HYDOXDWLRQVRIWKHDPELHQWOLJKWLQJWKURXJK/LNHUWW\SHVFDOHV$SSHQGL[
HYDOXDWLRQVRIWKHZRUNWDVNOLJKWLQJWKURXJK/LNHUWW\SHVFDOHV$SSHQGL[
9LVXDO FRPIRUW ZDV PHDVXUHG ZLWK D VHPDQWLF VFDOH DQG D /LNHUW W\SH
VFDOH UHODWLQJ OLJKWLQJ TXDOLW\ WR SHUVRQDO SUHIHUHQFHV $SSHQGL[ 
$ SHUVRQDOLW\ PDSSLQJ VXUYH\ $SSHQGL[  ZDV XVHG WR JUDGH WKH VWUHVV
VHQVLWLYLW\RIWKHSDUWLFLSDQWV
7KHDERYHGHVFULEHGVXUYH\VWRJHWKHUZLWKWKHYLJLODQFHWHVWDQGWKHYDUL
DWLRQVRIFRUWLVRODQGPHODWRQLQVKRZQLQWKHDQDO\VHVRIWKHVDOLYDVDPSOHV
SURYLGHGWKHGDWDIRUWKHVWDWLVWLFDODQDO\VHV)RUPRUHGHWDLOHGGHVFULSWLRQV
VHH3DSHUV&'DQG(
3.4 Methodology used in study III
7KH WKLUG VWXG\ 3DSHU ) VRXJKW WR GHWHUPLQH ZKHWKHU RU QRW
FRPPHUFLDOO\ DYDLODEOH/('V FRXOG UHSODFH WUDGLWLRQDO OLJKW VRXUFHV DQG
KDYHDSRVLWLYHLQÀXHQFHRQZHOOEHLQJDVZHOODVVXSSRUWLQJFRPSXWHUEDVHG
WDVNV7KHVWXG\XVHGWZRLGHQWLFDOURRPV7KHOLJKWLQJZDVDUUDQJHGZLWK
LQFDQGHVFHQWÀXRUHVFHQWDQG/('OLJKWLQJLQ5RRP2QHDQGFRPPHUFLDOO\
DYDLODEOHUHSODFHPHQW/('OLJKWLQJLQ5RRP7ZR)LJXUH
,OOXPLQDQFHV DQG OXPLQDQFHV ZHUH PHDVXUHG )RU PRUH GHWDLOHG
GHVFULSWLRQV RI WKH VHWWLQJV VHH 3DSHU ) 3DUWLFLSDQWVZHUH UHFUXLWHG XVLQJ 
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VWXGHQWDQGVWDIIHPDLODWWKH8QLYHUVLW\DVZHOODVE\ZRUGRIPRXWK7KH
VWXG\ZDVFRPSOHWHGEHWZHHQ2FWREHUDQG1RYHPEHU7KHSDUWLFLSDQWV
VSHQWKRXU LQ HDFK URRP DWZHHNO\ LQWHUYDOV HYDOXDWLQJ WKH WZR OLJKW
VHWWLQJV $IWHU XQGHUWDNLQJ DQ RQVFUHHQ WDVN WKH SDUWLFLSDQWV FRPSOHWHG
VXUYH\V$SSHQGL[LQZKLFKWKH\HYDOXDWHGWKHLUYLVXDOFRPIRUWWKH
YLVXDOH[SHULHQFHRIWKHURRPWKHWDVNDUHDDQGWKHOLJKWLQJH[SHULHQFH
METHODOLOGY
Room TwoRoom One
Figure 3:7;([SHULPHQWDOVHWWLQJV6WXG\,,,5RRP2QHZDVVHWXSZLWKYDULRXVOLJKW
VRXUFHVDQG5RRP7ZRZLWKRQO\/('OLJKWVRXUFHV Both rooms were equipped with 
DÀDW/&'9'75HGFLUFOHVPDUNWKHVWXG\DUHD
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7KHVXUYH\VZHUHFRUUHODWHGWRLOOXPLQDQFHSUHIHUHQFHVSHUIRUPHGSULRUWR
HQWHULQJWKH¿UVWURRPDQGSURYLGHGWKHPHDQVIRUVWDWLVWLFDODQDO\VHV)RUD
PRUHGHWDLOHGGHVFULSWLRQVHH3DSHU)³7KHLQÀXHQFHRIOLJKWHPLWWLQJGLRGHV
RQZHOOEHLQJDQGFRPIRUWLQKRPHRI¿FHV´
3.5 Methodology used in study IV
TKHUHYLHZLVEDVHGRQDGDWDEDVHVHDUFKXVLQJNH\ZRUGV$SSHQGL[
7KHNH\ZRUGVZHUHFKRVHQEDVHGRQDQHDUOLHUGDWDEDVHVHDUFKXVLQJPRUH
JOREDONH\ZRUGV7KHDUWLFOHV UHWULHYHG LQ WKLV¿UVW VHDUFKZHUH VFUHHQHG
DQGWKHNH\ZRUGVOLVWHGLQWKHPRVWUHOHYDQWDUWLFOHVZHUHXVHGLQ6WXG\,9
7KHDUWLFOHVUHWUHLYHG LQ WKH6WXG\,9GDWDEDVHVHDUFKZHUHVFUHHQHGDQG
WKUHHUHOHYDQWFDWHJRULHVIRURI¿FHOLJKWLQJGHVLJQZHUHFKRVHQ)LJXUH
7KH VFRSH RI WKH DUWLFOHV UHWULHYHG FRYHUV FXUUHQW UHVHDUFK RQ KRZ
HOHFWURPDJQHWLF UDGLDWLRQ VXSSRUWV SHUVRQDO ZHOO EHLQJ DOHUWQHVV
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Figure 3:8;0DSRIUHVHDUFKLQFOXGHGLQWKHUHYLHZDUWLFOH
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concentration and performance LQ RI¿FH VHWWLQJV 7KH VFRSH RI UHVHDUFK
DUWLFOHVZDVOLPLWHGWRWKHLQGRRUOLWHQYLURQPHQWDQGVSHFL¿FDOO\WRWKHRI¿FH
HQYLURQPHQWZLWKHPSKDVLVRQSODQQLQJDQGURRPH[SHULHQFHV,HYDOXDWHG
WKHVFRSHWRFRPSULVHWKHFRQWH[WEDVHIRUSUHVHQWOLJKWLQJUHFRPPHQGDWLRQV
IRU RI¿FH OLJKWLQJ DQG OLJKWLQJ SUDFWLFH 7KH VHDUFK WDUJHWHG UHVHDUFK
GHVFULELQJ¿HOGVWXGLHVLQRI¿FHHQYLURQPHQWVRUH[SHULPHQWVLQODERUDWRU\
VHWWLQJV DSSOLFDEOH WR RI¿FH HQYLURQPHQWV 1RW RQO\ DUWLFOHV SXEOLVKHG LQ
SHHUUHYLHZHG MRXUQDOV DQG FRQIHUHQFH SURFHHGLQJV ZHUH LQFOXGHG EXW
DOVRVFLHQWL¿FUHSRUWVRILQWHUHVWSXEOLVKHGHOVHZKHUH5HVHDUFKSHUIRUPHG
SULRU WR  ZDV YLHZHG ZLWK FDXWLRQ VLQFH WKH RI¿FH OD\RXW ZRUN
WDVNV DQG WRROV KDYH XQGHUJRQH VLJQL¿FDQW FKDQJHV LQ WKH ODVW GHFDGH
'DWDEDVHVHDUFKHVZHUHPDGHLQGDWDEDVHVDYDLODEOHDWWKH8QLYHUVLW\RI
-|QN|SLQJ6ZHGHQGXULQJ WKHSHULRG IURP1RYHPEHU WR -DQXDU\
 ,QFOXGHG ZHUH WKH GDWDEDVHV RI0HGOLQH 2[IRUG -RXUQDOV 6DJH
6FLHQFH'LUHFW6FRSXV6SULQJHU/LQNDQG:LOH\RQOLQH/LEUDU\IURPWKH
\HDURQZDUGV6HH3DSHU*³5HYLHZRIRI¿FHOLJKWLQJUHVHDUFK´IRU
IXUWKHUGHWDLOV
3.6 Validity and reliability
9DOLGLW\DQGUHOLDELOLW\DUHHVVHQWLDOLQDOOUHVHDUFK,QWHUQDOYDOLGLW\ZDV
DGGUHVVHG LQ WKH VWXGLHV XVLQJ H[SHULPHQWDO VHWWLQJV WKDW KHOS UXOH RXW RU
PDNH LPSODXVLEOH LUUHOHYDQW IDFWRUV DV H[SODQDWLRQVRI WKH HIIHFWV VWXGLHG
7KHVHWWLQJVZHUHQHXWUDOLQFRORXUDQGWH[WXUHEXWQRUPDOO\IXUQLVKHGDQG
QRWGHYRLGRIYLVXDO VWLPXODWLRQ7KHSUHVHQWDWLRQRUGHURI WKH URRPVZDV
UDQGRP7KHVDPHNLQGRIIRRGZDVVHUYHGWRDOOSDUWLFLSDQWVDWDOORFFDVLRQV
3URFHGXUHV IROORZHG D VWULFW SURWRFRO $SSHQGL[  DQG LQVWUXFWLRQV ZHUH
UHFRUGHGDQGUHSHDWHGLQDVHWRUGHUWRHQVXUHFRQVWUXFWYDOLGLW\7KHVWXG\
WKDWORRNHGLQWRKRUPRQHOHYHOVZDVLQLWLDWHGDIWHUWKHVSULQJRQVHWRIDQQXDO
KRUPRQDO UK\WKPV WR DYRLGZLQWHU ³ORZV´'DWD WULDQJXODWLRQ GUDZLQJ RQ
VHYHUDOGLIIHUHQWGDWDVRXUFHVZDVXVHGWRREWDLQGDWDRQWKHVDPHSHUFHSWLRQV
7R HQVXUH WKH UHOLDELOLW\ RI WKH PHDVXUHPHQWV RQO\ LQVWUXPHQWV WKDW KDG
SUHYLRXVO\EHHQYDOLGDWHGZHUHXVHGLQWKHVWXGLHV'DWDZDVDQDO\VHGXVLQJ
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D VWDQGDUG VWDWLVWLFV FDOFXODWLRQ SURJUDPPH DQG WKH UHVXOWV ZHUH YLHZHG
FRQVHUYDWLYHO\WRHOLPLQDWHWKHULVNRISUHPDWXUHFRQFOXVLRQVEHLQJGUDZQ
([WHUQDOYDOLGLW\ZLWKEURDGJHQHUDOLW\ZDVVRXJKWLQWKHJURXSFRQVWHOODWLRQV
DQG LQ WKH UHODWLRQ RI H[SHULPHQWDO VHWWLQJV WR OLJKWLQJ UHFRPPHQGDWLRQV
'HVSLWH WKLV H[WUDQHRXV YDULDWLRQ FRXOG QRW EH WRWDOO\ HOLPLQDWHG DV WKH
VWXGLHV LQYROYHG KXPDQ SDUWLFLSDQWVZKR YLVLWHG WKH VHWWLQJV RQ DZHHNO\
EDVLVQRUZDVLWSRVVLEOHWRFRQWUROIRUSDUWLFLSDQWELDVZKHQDQVZHULQJWKH
VXUYH\V
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,QWKLVFKDSWHUWKH¿QGLQJVIURPHDFKVWXG\DUHVXPPDULVHGDQGSUHVHQWHG
4.1 Study I
,Q WKH ¿UVW VWXG\ 6WXG\ , , ORRNHG LQWR WKH LPSRUWDQFH RI GLIIHUHQW
FULWHULDLQWKHGHVLJQSURFHVV7KHUHVXOWVDUHSUHVHQWHGLQGHWDLOLQDSSHQGHG
3DSHUV$ DQG%7KH HPDLOPHWKRG UHVXOWHG LQ  FRPSOHWHO\ DQVZHUHG
TXHVWLRQQDLUHV7KHDQVZHUVLQGLFDWHGWKDWWKHOLJKWLQJSUDFWLWLRQHUVLQYROYHG
LQWKHGHVLJQSURFHVVDUHZRUNLQJLQGLYLGXDOO\RUDVDJURXSZLWKLQWKHSURFHVV
UHO\LQJRQWKHLUH[SHULHQFHDQGORRVHO\LQWHUDFWLQJZLWKRWKHUFDWHJRULHVRI
DFWRUV&RQWHPSRUDU\UHVHDUFKRQVSHFWUDOFRPSRVLWLRQFRORXURIOLJKWDQG
SHUIRUPDQFHZDVQRW FRQVLGHUHG LQDOO VLWXDWLRQVDQG³QHZ´FULWHULD LQ WKH
GHVLJQSURFHVVZHUHQRWFRQVLGHUHGLPSRUWDQWLQGLFDWLQJWKDWUHVHDUFKLVQRW
ZHOONQRZQ
 7KH LPSDFW RI HGXFDWLRQ H[SHULHQFH DQG LQÁXHQFH RQ 
          criteria evaluations
, SRVWXODWHG LQ 6WXG\ , WKDW HGXFDWLRQ DQG H[SHULHQFHZRXOG FRUUHODWH
ZLWKDGLIIHUHQFHLQWKHHYDOXDWLRQRIFULWHULDDQGLQSHUFHLYHGLQÀXHQFHVHH
SDSHU$DQG%,IRXQGKRZHYHUWKDWLQJHQHUDOH[SHULHQFHDQGJHQGHUEXW
QRWHGXFDWLRQLQÀXHQFHGWKHHYDOXDWLRQRIFULWHULD$VWDWLVWLFDOO\VLJQL¿FDQW
GLIIHUHQFH LQ WKH HYDOXDWLRQ RI GLIIHUHQW FULWHULD E\ JURXSVZLWK GLIIHUHQW
HGXFDWLRQZDVRQO\IRXQGIRUWKHSHUFHSWXDOFULWHULDIRUWKHOXPLQDLUHVZKHUH
GHVLJQHUVZLWK XQLYHUVLW\ GHJUHHV JDYH KLJKHU UDWLQJV IRU WKH SHUFHSWXDO
YLVXDOO\HYDOXDWHGFULWHULD
)XWKHUPRUHLWEHFDPHFOHDUWRPHWKDWORQJHUH[SHULHQFHLQÀXHQFHGWKH
HYDOXDWLRQ RI FULWHULD IRU ZRUN WDVN OLJKWLQJ DQG DPELHQW OLJKWLQJ ZKHUH
FULWHULDZHUH JLYHQ KLJKHU HYDOXDWLRQVZLWKPRUH \HDUV RI H[SHULHQFH VHH
3DSHUV$DQG%,DOVRIRXQGWKDWSHUFHLYHGLQÀXHQFHLQFUHDVHGZLWKPRUH
\HDUVLQWKHSURIHVVLRQEXWVXUSULVLQJO\DOVRZLWKORZHUOHYHORIHGXFDWLRQ
RESULTS
4 Results
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Out of the three questions in the questionnaire where respondents were 
DVNHGWRJUDGHWKHLULQÀXHQFHWZRUHYHDOHGDVLJQL¿FDQWGLIIHUHQFHEHWZHHQ
JURXSVWKHSRVLWLRQLQJRIOXPLQDLUHVDQGWKHQXPEHURIOXPLQDLUHVZKHUHDQ
DFDGHPLFHGXFDWLRQUHVXOWHGLQDORZHUH[SHULHQFHGLQÀXHQFH
4.1.2 The impact of age and gender on criteria evaluation
The consideration given to different criteria in the design process 
FRUUHODWHGWRWKHDJHDQGJHQGHURI WKHOLJKWLQJSUDFWLWLRQHUV1RWRQO\GLG
DJHKDYHDQLQÀXHQFHRQHYDOXDWLRQZKHQUDWLQJFULWHULDIRU WKHOXPLQDLUH
DQGSHUVRQDO LQÀXHQFHEXW\RXQJHUSUDFWLWLRQHUVZLWK OHVVHGXFDWLRQZHUH
PRUHSURQH WRFRQVLGHU OXPLQDLUHTXDOLWLHVDQG WR UDWH WKHLURZQ LQÀXHQFH
PRUHKLJKO\IRUPRUHGHWDLOVVHH3DSHUV$DQG%7KHUHZDVDVLJQL¿FDQW
GLIIHUHQFHEHWZHHQDJHJURXSVZLWK\RXQJHUGHVLJQHUVDJHHYDOXDWLQJ
SHUFHSWXDOTXDOLWLHVRIWKHOXPLQDLUHLQIRUPDWLRQPRUHKLJKO\WKDQWKHRWKHU
JURXSV3HUFHSWXDOFULWHULDIRUERWKDPELHQWDQGZRUNWDVNOLJKWLQJZHUHUDWHG
PRUHKLJKO\E\WKHROGHVWJURXSRIGHVLJQHUVDJH
7KHDQDO\VLVRIWKHGDWDLQGLFDWHGDGLIIHUHQFHDVVRFLDWHGZLWKJHQGHULQ
WKHHYDOXDWLRQSURFHVV:RPHQJHQHUDOO\JDYHKLJKHUYDOXHVWRWKHFULWHULDDQG
HYDOXDWHGWKHSHUFHSWXDOFULWHULDPRUHKLJKO\WKDQWKHPHQVHH3DSHUV$DQG
%7KHGLIIHUHQFHDOVRPDQLIHVWHGLWVHOILQWKHHYDOXDWLRQRIWKHOXPLQDLUH
ZKHUHZRPHQHYDOXDWHGSHUFHSWXDOFULWHULDFRQFHUQLQJLQIRUPDWLRQDERXWWKH
OXPLQDLUHPRUHKLJKO\DQGPHQUDWHGWKHSHUFHSWXDOFULWHULDIRUWKHOXPLQDLUH
SURSHUWLHVPRUHKLJKO\VHH$SSHQGL[
4.1.3 Luminiare evaluations
:KHQDVNHGDERXWWKHOXPLQDLUHWKHSUDFWLWLRQHUVZHUHPRVWFRQFHUQHG
ZLWKOLJKWGLVWULEXWLRQOLJKWTXDOLW\DQGWKHGHVLJQRIWKHOXPLQDLUH 3URSHUWLHV
UHTXLULQJLQWHJUDWLRQLQWRWKHEXLOGLQJZHUHQRWFRQVLGHUHGDVLPSRUWDQWQRU
ZHUHWKHSULFHDQGFRVW5HF\FOLQJRIWKHGLVFDUGHGOXPLQDLUHZDVJLYHQOHVV
FRQVLGHUDWLRQWKDQDQ\RWKHUFULWHULRQ
7KHLQIRUPDWLRQEDVHGRQSHUFHSWXDOFULWHULDZDVFRQVLGHUHGWREHPRUH
LPSRUWDQW WKDQ WKH WHFKQLFDO LQIRUPDWLRQ DERXW WKH OXPLQDLUH , IRXQG D
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FRUUHODWLRQ EHWZHHQ SHUFHLYHG LQÀXHQFH DQG D KLJK OHYHO RI LPSRUWDQFH
DVFULEHGWRWHFKQLFDOFULWHULDLQWKHFKRLFHRIOXPLQDLUHVDVZHOODVWRIHDWXUHV
RI WKH OXPLQDLUH ,DOVR IRXQG WKDW WKHTXDOLW\RI WKH LOOXPLQDWLRQ IURP WKH
OXPLQDLUH ZDV FRQVLGHUHG PRUH LPSRUWDQW WKDQ WKH DFWXDO GHVLJQ RI WKH
OXPLQDLUH
4.1.4 Ambient lighting
7KHUHVSRQGHQWVDQVZHUHGWKDWWKH\JDYHPRVWFRQVLGHUDWLRQWRJODUHZKHQ
GHVLJQLQJDPELHQWOLJKWLQJ&RORXURIOLJKWZDVFRQVLGHUHGWREHLPSRUWDQW
DQGZDVVHFRQGRQO\WRJODUHZKHQHYDOXDWLQJFULWHULDIRUDPELHQWOLJKWLQJ
7HFKQLFDO FULWHULDZHUH JLYHQ D KLJKHUPHDQ YDOXH LQ WKH HYDOXDWLRQV WKDQ
SHUFHSWXDO FULWHULD VXFK DV VKDGRZV UHÀH[HV GLUHFWLRQ RI OLJKW DQG OLJKW
TXDOLW\VHH3DSHUV$DQG%
4.1.5 Work task lighting 
7KH UHVSRQGHQWV FRQVLGHUHG WKHPRVW LPSRUWDQW FULWHULRQ IRUZRUN WDVN
OLJKWLQJ WR EH JODUH 7KH SRVLWLRQ RI WKH OXPLQDLUH LQ UHODWLRQVKLS WR WKH
ZRUNWDVNDUHDZDVDOVRFRQVLGHUHGYHU\LPSRUWDQW7KHPHDQYDOXHRIWKH
HYDOXDWLRQVIRUWHFKQLFDOFULWHULDIRUZRUNWDVNOLJKWLQJZDVKLJKHUWKDQWKH
PHDQYDOXHIRUWKHSHUFHSWXDOFULWHULDVHHSDSHU$DQG%
4.2 Study II
,Q6WXG\,,3DSHUV&'DQG(,VWXGLHGWKHLQÀXHQFHRIWKHOLJKWVHWWLQJ
RQSHUFHSWLRQFRPIRUWZHOOEHLQJDQGSHUIRUPDQFH7KHUHVXOWVDUHSUHVHQWHG
LQGHWDLO LQDSSHQGHGSDSHUV&'DQG(7KH OLJKWVHWWLQJVZHUHGHVLJQHG
ZLWKGLIIHUHQW OLJKW VRXUFHV WR HVWDEOLVKZKHWKHU WKHGLIIHUHQW OLJKWLQJKDG
D GLIIHUHQW LPSDFW RQ WKH SDUWLFLSDQWV7KH VWURQJHVW UHVXOW LQP\ DQDO\VLV
KRZHYHU LV WKH GLVFRYHU\ WKDW SUHVHQWDWLRQ RUGHU LPSDFWV RQ WKH OLJKWLQJ
H[SHULHQFH ERWK IRU DPELHQW OLJKWLQJ DQG ZRUN WDVN OLJKWLQJ REVWUXFWLQJ
GLVFRYHU\RIPRUHPRGHVWUHDFWLRQVWRWKHOLJKWVWLPXOXV
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4.2.1 Ambient lighting
7KH LQVWUXPHQWV UHYHDOHG D GLIIHUHQFH EHWZHHQ WKH VHWWLQJV WKDW ZDV
VWDWLVWLFDOO\VLJQL¿FDQWZKHQSUHVHQWDWLRQRUGHUZDVDFRYDULDWH7KLVKRZHYHU
RQO\ DSSOLHG WR YDULDEOHV GHQRPLQDWLQJ YDULDWLRQV LQ LOOXPLQDQFH OLJKW
GLVWULEXWLRQDQGFRORXUWHPSHUDWXUH9DULDEOHVGHVFULELQJSHUVRQDOH[SHULHQFH
RI WKH OLJKWLQJ VXFK DV FRPIRUWDEOHXQFRPIRUWDEOH DQG KDUGVRIW ZHUH QRW
DIIHFWHGE\SUHVHQWDWLRQRUGHU,FRXOGDOVRVHHLQWKHDQDO\VHVWKDWSDUWLFLSDQWV
FRQVLGHUHG5RRP2QHWRKDYHWKHPRVWQHXWUDOOLJKWLQJZLWKWKHOHDVWYDULDWLRQ
4.2.2 Work task lighting
7KHUHZHUHQRVLJQL¿FDQWGLIIHUHQFHVEHWZHHQWKHURRPVLQ WKHHYDOXDWLRQV
RIWDVNDUHDOLJKWLQJ7KHTXDQWLWDWLYHYDULDEOHVZHUHDIIHFWHGE\WKHSUHVHQWDWLRQ
RUGHUEXWYDULDEOHVGHVFULELQJSHUVRQDOH[SHULHQFHRIWKHOLJKWLQJZHUHQRWDIIHFWHG
4.2.3 Comfort and well-being
,IRXQGWKDWPRVWSDUWLFLSDQWVIHOWWKHORZHULOOXPLQDQFHVHWWLQJVHQKDQFHG
ZHOOEHLQJ DQG LQFUHDVHG WKH DELOLW\ WRSHUIRUP7KHUHZHUHQR VLJQL¿FDQW
GLIIHUHQFHV EHWZHHQ H[SHULHQFHG ZHOOEHLQJ UHODWHG WR DJH JHQGHU RU
SUHVHQWDWLRQ RUGHU9LVXDO FRPIRUW ZDV VLJQL¿FDQWO\ GLIIHUHQW EHWZHHQ WKH
OLJKW VHWWLQJVZLWKPRUHYLVXDO GLVFRPIRUW H[SHULHQFHG LQ5RRP2QH IRU
PRUHGHWDLOVVHHSDSHU&'DQG(3UHVHQWDWLRQRUGHUGLGQRWDIIHFWFRPIRUW
4.2.4 Performance
3HUIRUPDQFHVFRUHVUHJLVWHUHGXVLQJDFRPSXWHUEDVHGSHUIRUPDQFHWHVW
$SSHQGL[LQGLFDWHGWKDWDKLJKHUOHYHORIFRQFHQWUDWLRQZDVVXVWDLQHGLQ
WKHURRPZLWKRQO\GD\OLJKWGHVSLWHDORZHULOOXPLQDQFH1HLWKHUWKHOHYHO
RI FRUWLVRO QRU WKDW RIPHODWRQLQ GLVSOD\HG D FRUUHODWLRQZLWK LOOXPLQDQFH
RUSHUIRUPDQFH$WHQGHQF\WRGLIIHUEHWZHHQJHQGHUZDVIRXQGZLWKPHQ
SHUIRUPLQJEHWWHUXQGHUÀXRUHVFHQW OLJKWLQJDQGZRPHQEHWWHU LQ WKH OLJKW
VHWWLQJZLWKYDULRXVOLJKWVRXUFHV$GGLWLRQDOO\WKHURRPZLWKRQO\ÀXRUHVFHQW
OLJKWLQJZDVDVVHVVHGDVSURYLGLQJ WKHEHVW VXSSRUW IRU DQRQVFUHHQZRUN
WDVNVHHSDSHUV&'DQG(
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4.3 Study III 
7KHWKLUGVWXG\ORRNHGLQWRWKHLPSDFWRIGLIIHUHQWOLJKWLQJRQYLVXDOFRP
IRUWDQGZHOOEHLQJ7KHUHVXOWVDUHSUHVHQWHGLQGHWDLOLQDSSHQGHG3DSHU)
4.3.1 Visual comfort
,QWKLVVWXG\,IRXQGWKDWPRUHWKDQRQHWKLUGRIWKHSDUWLFLSDQWVFRQVLGHUHG
WKHFRORXURIOLJKWWREHFROGRUWRRFROGLQ5RRP7ZR/('ZKLOHRQO\RQH
¿IWKWKRXJKWWKHVDPHRIWKHOLJKWLQJLQ5RRP2QHYDULRXVOLJKWVRXUFHV 
&RPIRUWZDVVXEVHTXHQWO\H[SHULHQFHGWRDVOLJKWO\KLJKHUGHJUHHLQ5RRP
2QH WKDQ LQ 5RRP 7ZR 3DUDPHWHUV IRU OLJKW TXDOLW\ ZHUH RYHUDOO JLYHQ
KLJKHUUDWLQJVLQ5RRP2QHVHH3DSHU)ZLWKDYDULHW\RIOLJKWVRXUFHV The 
VWUHQJWKRISK\VLFDOV\PSWRPVLQWKHYLVXDOV\VWHPLQGLFDWHGWKDWWKH/('
VHWWLQJZDVOHVVVXSSRUWLYHIRURQVFUHHQZRUNWDVNV
4.3.2 Well-being
3DUDPHWHUV IRU OLJKW TXDOLW\ZHUHRYHUDOO JLYHQKLJKHU UDWLQJV LQ5RRP
2QHZLWKYDULRXV OLJKW VRXUFHV7KHUHZDVQR UHODWLRQVKLSEHWZHHQDJHRU
JHQGHUDVWRZKLFKOLJKWVHWWLQJZDVSUHIHUUHG
4.4 Study IV
7KH UHYLHZ VWXG\ 3DSHU * UHVXOWHG LQ D VWDWH RI WKH DUW DUWLFOH IRU
RI¿FH OLJKWLQJ ³5HYLHZ RI RI¿FH OLJKWLQJ UHVHDUFK IURP D 6FDQGLQDYLDQ
SHUVSHFWLYH´LQFOXGLQJDGLVFXVVLRQZKHUHWKHH[SHULPHQWDOVHWWLQJVDPSOH
VHOHFWLRQTXDOLW\OLJKWLQJLPSOHPHQWDWLRQRIFRQWUROVDQGWKHLPSRUWDQFHRI
WKH GHVLJQ RI OLJKW VHWWLQJVZHUH GLVFXVVHG ,Q WKLV DUWLFOH , DOVR LQGLFDWHG
NQRZOHGJHJDSVDVVXJJHVWLRQVIRUIXWXUHUHVHDUFK7KHUHYLHZUHVXOWHGLQWKH
¿QGLQJRINQRZOHGJHUHOHYDQWWRWKHUHVHDUFKTXHVWLRQVLQWKLVWKHVLV,WIRUPV
WKHEDVLVIRUFKDSWHUDQGLVLQFOXGHGLQWKHGLVFXVVLRQLQFKDSWHU
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7KH GLVFXVVLRQ LQFOXGHV WKH UHVXOWV DFFRUGLQJ WR WKH UHVHDUFK TXHVWLRQV
WKH\UHODWHWR5HVXOWVIURPWKHGLIIHUHQWVWXGLHVDUHVXEVHTXHQWO\GLVFXVVHG
LQWKHVDPHVHFWLRQLIWKH\UHODWHWRWKHVDPHUHVHDUFKTXHVWLRQ
7KHUHVHDUFKTXHVWLRQVLQWKLVWKHVLVDUH
x :KLFKFULWHULDDUHFRQVLGHUHGWREHLPSRUWDQWLQWKHOLJKWLQJGHVLJQ
SURFHVVLQ6ZHGHQWRGD\DQGZK\"
x 'RHV WKH OLJKWLQJGHVLJQSURFHVVQHHG WREHVWUHQJWKHQHGDQG LI LW
GRHVKRZVKRXOGLWEHGRQH"
x +RZ VKRXOG OLJKW VHWWLQJV EH GHVLJQHG WR FUHDWH WKHPRVW VXLWDEOH
OLJKWLQJLQDQRI¿FHHQYLURQPHQWZLWK9'7EDVHGWDVNV"
5.1 Which criteria are considered to be important in 
the lighting design process in Sweden today, and why?
TKH¿UVWVWXG\VRXJKWWRHVWDEOLVKZKHWKHURUQRWDOLJKWLQJGHVLJQHGXFDWLRQ
OHDGVWRDGLIIHUHQFHLQOLJKWLQJGHVLJQSUDFWLFH/LJKWLQJGHVLJQHGXFDWLRQLQ
6ZHGHQ WHDFKHVDYLVXDODQDO\VLVPHWKRG/LOMHIRUV VHH³,PSRUWDQW
FRQFHSWVLQWKLVWKHVLV´ZKHUHSHUFHSWXDOFULWHULDDUHHYDOXDWHG7KLVPHWKRG
LV XVHG WR VXSSOHPHQW SKRWRPHWULFPHDVXUHPHQWV , IRXQG LW LPSRUWDQW WR
HVWDEOLVKZKHWKHUWKLVPHDQVWKDWDGHVLJQHUZLWKDOLJKWLQJHGXFDWLRQZRXOG
LQIHUWKDWWKHUHZDVPRUHYDOXHLQSHUFHSWXDOFULWHULD6WXG\,3DSHU$DQG%
VKRZVWKDW OLJKWLQJSUDFWLWLRQHUVZLWKDQDFDGHPLFHGXFDWLRQHYDOXDWHERWK
WHFKQLFDO DQGSHUFHSWXDO FULWHULD IRUGH¿QLWLRQV VHHPRUHKLJKO\ WKDQ
OLJKWLQJSURIHVVLRQDOVZLWKDVKRUWHUHGXFDWLRQ,Q6ZHGHQOLJKWVHWWLQJVDUH
RIWHQGHVLJQHGE\DUFKLWHFWV'HVSLWHWKLVDUFKLWHFWXUHHGXFDWLRQLQ6ZHGHQ
LQFOXGHVOLWWOHRUQROLJKWLQJHGXFDWLRQ7KLVLPSOLHVWKDWSUDFWLWLRQHUVZLWKLQ
WKH¿HOG RI OLJKWLQJZLWK DQ DFDGHPLF HGXFDWLRQ GR QRW E\ GHIDXOW KDYH D
OLJKWLQJ GHVLJQ HGXFDWLRQ &RQVHTXHQWO\ DV WKH UHVHDUFK PHWKRG GH¿QHG
DISCUSSION
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DFDGHPLFOHYHOEXWGLGQRWVHSDUDWHOLJKWLQJGHVLJQHUVIURPRWKHUSURIHVVLRQDOV
ZLWKDQHTXLYDOHQWGHJUHHWKHSURSRVHGLQÀXHQFHRIHGXFDWLRQFDQRQO\EH
SDUWLDOO\VXEVWDQWLDWHG$FDGHPLFHGXFDWLRQUHODWHGWRKLJKHUHYDOXDWLRQVRI
SHUFHSWXDOFULWHULD LQVRPHEXWQRWDOOVLWXDWLRQVDQGWKHFRUUHODWLRQZDV
QRW VWDWLVWLFDOO\ VLJQL¿FDQW 7KHZRPHQ LQ WKLV VWXG\ KRZHYHU JHQHUDOO\
KDGPRUH DFDGHPLF HGXFDWLRQ WKDQ WKHPHQ DQGHYHQ WKRXJK WKH W\SHRI
HGXFDWLRQZDVXQNQRZQLWFRXOGPHDQWKDWWKHFRUUHODWLRQWKDWZDVIRXQG
EHWZHHQJHQGHUDQGKLJKHUHYDOXDWLRQRIWKHSHUFHSWXDOFULWHULDZDVLQUHDOLW\
FRUUHODWHGWRHGXFDWLRQ)XUWKHUVWXGLHVDUHQHHGHGWRFODULI\WKLVFRUUHODWLRQ
7KHFRUUHODWLRQEHWZHHQSHUFHLYHGLQÀXHQFHDQGWKHHYDOXDWLRQRIWHFKQLFDO
TXDQWL¿DEOH FULWHULD LQ WKHFKRLFHRI OXPLQDLUHDVZHOO DV LQ WKH WHFKQLFDO
IHDWXUHVRI WKH OXPLQDLUHFRXOGEHDQHIIHFWRI WKH WHFKQLFDOFULWHULDEHLQJ
HDVLHU WR GLVFXVV DQG WR HYDOXDWH LQ WKH SODQQLQJ SURFHVV WKDQ SHUFHSWXDO
criteria.7KHFRQFHUQGLVSOD\HGLQ6WXG\,3DSHUV$DQG%IRUOXPLQDLUHOLJKW
GLVWULEXWLRQ LV XQGHUVWDQGDEOH DV UHFRPPHQGDWLRQV IRU RI¿FH OLJKWLQJ 66
(1GRQRWUHFRPPHQGOLJKWGLVWULEXWLRQDQGUHVHDUFKKDVQRWEHHQ
DEOHWRGHWHUPLQHVSHFL¿FSUHIHUHQFHV+RXVHU7LOOHU%HUQHFNHU	0LVWULFN
3HOOHJULQR)XUWKHUPRUH6WXG\, 3DSHUV$DQG% UHYHDOHGD
GXDOLW\EHWZHHQHYDOXDWLRQRI WKHGHVLJQDQGHYDOXDWLRQRI WKHIXQFWLRQRI
WKH OXPLQDLUH:KHQ LQTXLULHV ZHUH PDGH DVNLQJ DERXW WKH LPSRUWDQFH RI
GLIIHUHQWFULWHULDLQWKHOXPLQDLUHLQIRUPDWLRQVKHDWKWKHSKRWRZDVHYDOXDWHG
DVPRVWLPSRUWDQWVXUSDVVLQJWKHRWKHUFULWHULD:KHQDVNHGWRHYDOXDWHWKH
SURSHUWLHV RI WKH OXPLQDLUH WKH OLJKWPRGHOOLQJ SURSHUWLHV RI WKH OXPLQDLUH
ZHUH HYDOXDWHG DVPRUH LPSRUWDQW WKDQ WKH GHVLJQ7KLV GXDOLW\ZLOO DIIHFW
OLJKWLQJGHVLJQV,WLVDOVRHYLGHQWLQRWKHUUHVHDUFKZKHUHOXPLQDLUHGHVLJQ
DQGSRVLWLRQLQJLVFRQVLGHUHGDQLPSRUWDQWSDUWRIWKHLQWHULRUGHVLJQ)ULGHOO
$QWHU7KHLPSDFWRIWKHVHDVSHFWVLVGHSHQGHQWRQGLIIHUHQWSHUVRQDO
IDFWRUV)LJXUH
,Q UHVHDUFK DPELHQW OLJKWLQJ LV FRQVLGHUHG WR EH LPSRUWDQW IRU VSDFH
RULHQWDWLRQ DQG VSDWLDO FRPSUHKHQVLRQ )O\QQ  /RH HW DO 
)XUWKHUPRUH UHVHDUFK KDV VKRZQ WKDW RI¿FH VWDII WHQG WR HYDOXDWH WKH
OXPLQRXVHQYLURQPHQWDVDZKROH0RRUHHWDOE7KHFULWHULDPRVW
LQÀXHQWLDO RQ WKHVH IHDWXUHV LH SHUFHSWXDO FULWHULD VXFK DV VKDGRZV DQG
DISCUSSION
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GLUHFWLRQVRIOLJKWZHUHRYHUDOOJLYHQORZHUUDWLQJVWKDQWKHWHFKQLFDOFULWHULD
LQ6WXG\,/RQJHUH[SHULHQFHKRZHYHUOHGWRKLJKHUYDOXHVEHLQJDVFULEHG
WR WKHVHFULWHULD7KLVFRXOGEHDQHIIHFWRISHUFHSWXDOFULWHULDEHLQJPRUH
GLI¿FXOWWRGLVFXVVLQWKHSODQQLQJSURFHVVDQGRQO\ZLWKORQJHUH[SHULHQFH
LVWKHUHVXOWFRQVLGHUHGWREHZRUWKWKHHIIRUW
(DUOLHU VWXGLHV VKRZ WKDW D KLJKHU &&7ZDV SUHIHUUHG IRU LPSUHVVLRQV
RIFRPIRUWDQGVSDFLRXVQHVVZKLOHDORZHU&&7ZDVSHUFHLYHGWREHPRUH
UHODWHG WR LPSUHVVLRQV RI UHOD[DWLRQ 0DQDY  )ULGHOO$QWHU 
UHSRUWV LQ KHU 6ZHGLVK LQWHUYLHZ VWXG\ WKDW FRORXU WHPSHUDWXUH LV DPRUH
FXUUHQWWRSLFQRZWKDW/('VKDYHHQWHUHGWKH¿HOG7KHFRORXURIOLJKWLVLQ
KHUVWXG\FRQVLGHUHGWREHDFUHDWRURIDWPRVSKHUH6WXG\,3DSHUV$DQG
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Experience Age Gender Education Cultural factors WĞƌƐŽŶĂů
ĨŝůƚĞƌ
General incentives Perceived influence 
ĞƐŝŐŶĞƌTechnical criteria 
Perceptual 
criteria 
>ŝŐŚƚŝŶŐĚĞƐŝŐŶ
Photometric 
evaluation Visual evaluation 
Feed-back 
Figure 5:1;)DFWRUVLQÀXHQFLQJWKHGHVLJQSURFHVV7KHLQIRUPDWLRQWKDWLVXVHGWR
DFKHLYHWKHEHVWSRVVLEOHGHVLJQLQDVSHFL¿FFRQWH[WLVSURFHVVHGLQDSHUVRQDO¿OWHU
ZKHUH H[SHULHQFH HGXFDWLRQ FXOWXUDO IDFWRUV JHQGHU DQGDJHDUH XVHG WR DVVHVV
WKHLPSRUWDQFHRIWKHLQIRUPDWLRQ7KHLQIRUPDWLRQLVIXUWKHULQÀXHQFHGE\JHQHUDO
incentives from other actors in the process and from the lighting designer’s own 
SHUFHLYHGLQÀXHQFH7KHGHVLJQHUVRUWVWKHLQIRUPDWLRQLQWRWHFKQLFDODQGSHUFHSWXDO
criteria that are interacting in the ensuing design phase. The resulting lighting de
VLJQLVHYDOXDWHGDQGDGMXVWHG7KHUHVXOWVIURPWKHGHVLJQSURFHVVDUH¿QDOO\DGGHG
WRSUHYLRXVH[SHULHQFHV
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%DOVRIRXQGFRORXURIOLJKWWREHLPSRUWDQWDQGLWZDVVHFRQGRQO\WRJODUH
ZKHQHYDOXDWLQJFULWHULDIRUDPELHQWOLJKWLQJ+RZHYHUZKHQGHVLJQLQJWKH
ZRUNWDVNOLJKWLQJFRORXURI OLJKWZDVRQHRI WKHFULWHULD OHDVWFRQVLGHUHG
LQGLFDWLQJWKDWWKHVXJJHVWHGFRQQHFWLRQEHWZHHQVSHFWUDOFRPSRVLWLRQFRORXU
RIOLJKWDQGSHUIRUPDQFH1HZVKDP9HLWFK$UVHQDXOW	'XYDOELV
QRW JHQHUDOO\ NQRZQ RU LV UHODWHGPRUH WR LPSDFW IURP DPELHQW OLJKWLQJ
7KLVDOVRLQGLFDWHVWKDWWKHLPSDFWRIOLJKWLQJRQFLUFDGLDQUK\WKPVIRXQGLQ
FRQWHPSRUDU\UHVHDUFK%UDLQDUGHWDO:ULJKWHWDO7KDSDQHW
DO/RFNOH\HWDO-XQJHWDOLVQRWFRQVLGHUHGXQNQRZQ
RULQFRQÀLFWZLWKWKHDLPRIGHVLJQLQJDFRPIRUWDEOHHQYLURQPHQW
7KHPRGHUQOD\RXWFRPPRQO\XVHGLQ6ZHGLVKRI¿FHVZLWKODUJHRSHQ
VSDFHVZLWKDQXPEHURIZRUNVWDWLRQVLPSRVHVQHZFKDOOHQJHVRQWKHOLJKWLQJ
GHVLJQHUDVWKHQXPEHURIOXPLQDLUHVPDNHVLWPRUHGLI¿FXOWWRFRQWUROJODUH
5HVHDUFKKDVUHSRUWHGWKDWWKHUHVSRQVHVWRJODUHIURPLQGLYLGXDOVXEMHFWVDUH
LQFRQVLVWHQW2VWHUKDXV7XD\FKDURHQ	7UHJHQ]D7XD\FKDURHQ
	7UHJHQ]DDQGVWURQJO\LQÀXHQFHGE\RWKHUYDULDEOHV'HVSLWHWKLV
WKHPRVW LPSRUWDQW FULWHULRQ IRUZRUN WDVN OLJKWLQJ DVZHOO DV IRU DPELHQW
OLJKWLQJLQ6WXG\,3DSHUV$DQG%ZDVFRQVLGHUHGWREHJODUH
7RGD\JURZLQJFRQFHUQDERXWSROOXWLRQDQGWKHHQYLURQPHQWLVDGGHGWR
WKHFULWHULDWKDWQHHGWREHFRQVLGHUHG(QHUJ\FRQVXPSWLRQDQGUHF\FOLQJZLOO
SUREDEO\LQFUHDVHLQLPSRUWDQFHDVHQHUJ\FRVWVDUHLQFUHDVLQJDQGUHF\FOLQJ
LV EHFRPLQJ D SDUW RI RXU OLIH 'HVSLWH WKLV OHVV FRQVLGHUDWLRQZDV JLYHQ
WR UHF\FOLQJ WKDQ WR DQ\RWKHU LQIRUPDWLRQDERXW WKH OXPLQDLUH$SRVVLEOH
H[SODQDWLRQFDQEHIRXQGE\VFUXWLQLVLQJWKHGHPRJUDSKLFLQIRUPDWLRQDERXW
WKH SDUWLFLSDQWV0RUH WKDQ WZR WKLUGV RI WKH UHVSRQGHQWVZHUH DJH  RU
ROGHU5HF\FOLQJLVDODWHLQYHQWLRQDQGWKHDJHGLVWULEXWLRQFRXOGEHDIDFWRU
FRQWULEXWLQJWRWKHORZHYDOXDWLRQRIWKLVFULWHULRQ.
,FRQVLGHULWXQIRUWXQDWHWKDWFULWHULDUHTXLULQJDQHHGWRFRRSHUDWHZLWK
RWKHUDFWRUVLQWKHEXLOGLQJSURFHVVVXFKDVKHDWHPLVVLRQVSDWLDOGHPDQGV
DQGPRXQWLQJ DUH UDWHG DV OHVV LPSRUWDQW LQ6WXG\ ,2QHSRVVLEOH UHDVRQ
IRU WKLVPD\EH WKHVWURQJSUHVHQFHRI WKHGHVLJQHU LQ WKHGHVLJQSKDVHRI
WKHGHVLJQF\FOH)LJXUHZKLOHWKHSKDVHVRIFRQVWUXFWLRQDQGXVHDQG
DGDSWDWLRQDUHOHIWWRWKHEXLOGHUV
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1.Predesign programming$QDO\VLV'HVLJQREMHFWLYHVFRQVWUDLQWVDQGFULWHULDDUHLGHQWL¿HG
2.The design phase 6\QWKHVLV 'HVLJQ GHFLVLRQV WKDW VDWLVI\ FULWHULD DUH PDGH 'HVLJQ
DOWHUQDWLYHV DUH VLQJOHG RXW FRQVLGHULQJ WKH GLIIHUHQW WHFKQLFDO DQG SHUFHSWXDO FULWHULD DQG
WKHVFRSHRIFKRLFHVJUDGXDOO\QDUURZVXQWLOLWOLHVZLWKLQWKHFRQFHSWRIDFFHSWDEOHVROXWLRQV
3.Construction. 5HDOLVLQJWKHSURMHFWDQGPRGLI\LQJWKHSODQVXQGHUFKDQJLQJFRQVWUDLQWV
4.Use and adaptation5HDOLW\7HVWLQJ(QGXVHUVDUHPRYLQJLQDQGDGDSWLQJWKHHQYLURQPHQW
5.Postdiagnostic evaluation5HYLHZ0RQLWRULQJ¿QDOSURGXFWVLQWHUPVRIREMHFWLYHVDQGXVH
±LGHDOO\WREHWUDQVIRUPHGLQWRIXWXUHGHVLJQFULWHULDDQGWR DVFHUWDLQWKDWVROXWLRQVDFFHSWDEOH
WROLJKWLQJGHVLJQHUVDUHDOVRVROXWLRQVWKDWSURPRWH FRPIRUWZHOOEHLQJDQGSHUIRUPDQFHIRU
WKHHQGXVHUV
Figure 5:2;WKHGHVLJQSURFHVVLQ¿YHVWHSVDGDSWHGIURP=HLVHO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,WKDVDOVREHHQSRLQWHGRXWWKDWGLIIHUHQWDFWRUVLQWKHEXLOGLQJSURFHVVXVH
GLIIHUHQW WHUPVDQGGRQRWXQGHUVWDQGRU UHVSHFWFDVHVPDGHE\SHRSOH IURP
RWKHU RFFXSDWLRQVZLWKLQ WKH SURFHVV )ULGHOO$QWHU 0RUHRYHU SRVW
RFFXSDQF\HYDOXDWLRQVLQP\H[SHULHQFHUDUHO\LQYROYHEXLOGHUVSURYLGLQJ
D SRVVLEOH H[SODQDWLRQ DV WR ZK\ FULWHULD LQÀXHQFLQJ WKH FRQVWUXFWLRQ DUH
RYHUORRNHGLQWKHGHVLJQSURFHVV
2YHUDOO WKH UHVXOWV VKRZ WKDW DQ LQIRUPDWLRQ ¿OWHULQJ HIIHFW LV DW KDQG
and suggest that the outcome of the design process is dependent on the 
TXDOL¿FDWLRQVRIWKHLQGLYLGXDOGHVLJQHU)LJXUH
5.2 Does the lighting design process need to be 
strengthened, and if it does, how can this be done?
6WXG\,VXJJHVWVWKDWOLJKWLQJSUDFWLWLRQHUVQHHGWRUHODWHPRUHWRUHVHDUFK
,WLVDSSDUHQWWKDWWKHGHVLJQSURFHVVLVKLJKO\LQGLYLGXDODQGWKDWDSSOLFDWLRQ
RI UHVHDUFK LVQRW D[LRPDWLF7KHSUDFWLWLRQHUV UHO\RQH[SHULHQFH WR VROYH
GHVLJQ LVVXHV ,I H[SHULHQFH DV VKRZQ LQ6WXG\ , 3DSHUV$DQG% LV WKH
GHFLVLYH IDFWRU ZKHQ HYDOXDWLQJ OLJKWLQJ FULWHULD WKHQ WKH SURIHVVLRQ LV
XQGHUPLQLQJ LWVHOI DV GHVLJQHUV DUHPRYLQJ EDFNZDUGV LQWR WKH IXWXUH ,Q
JHQHUDOWKHHYDOXDWLRQVGLGQRWUHODWHWRFRQWHPSRUDU\UHVHDUFK7KLVLOOLWHUDF\
LVDOVRVKRZQE\)ULGHOO$QWHU7KHUHVHHPVWREHDQLQKHUHQWGLYLGH
EHWZHHQGHVLJQDQGUHVHDUFKLQWKHPLQGVRIPDQ\SUDFWLWLRQHUVDQGLWLVWUXH
WKDWWKHGHVLJQSURFHVVEHLQJD³VXEMHFWLYH´SURFHVVFDQQRWEHIXOO\FDSWXUHG
E\UXOHEDVHGSURSRVLWLRQV)LJXUH
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Figure 5:3; The relationship between normative and substantive theories and design 
DGDSWHGIURP/DQJ7KHPRGHOLQWHJUDWHVSRVLWLYHWKHRU\EDVHGRQSUHGLFW
able relationships with normative theory based on design values, resulting in a light
LQJGHVLJQWKDWLVDEOHWRSURYLGHFRPPRGLW\¿UPQHVVDQGGHOLJKW
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$PRUHJHQHUDODSSOLFDWLRQRIOLJKWLQJHGXFDWLRQWRWKHSURIHVVLRQFRXOG
UHGXFH XQFRQVFLRXV ELDV DQG SURYLGH GHVLJQHUV ZLWK WKH NQRZOHGJH WKDW
PDNH WKHP LUUHSODFHDEOH )LOWHULQJ HIIHFWV GHSHQGLQJ RQ DJH JHQGHU DQG
FXOWXUDO IDFWRUV )LJXUH ZKHQ HYDOXDWLQJ OLJKWLQJ FULWHULDZRXOG WKHQ
EH OHVV LQÀXHQWLDO7R IXUWKHU VWUHQJWKHQ WKHSURFHVV VHYHUDORI WKHGHVLJQ
FRQVLGHUDWLRQV HYDOXDWHG LQ 6WXG\ , VKRXOG EH DGYDQFHG IURP WKH GHVLJQ
SKDVH LQWR WKH SUHGHVLJQ SURJUDPPLQJ SKDVHZKHUH FRQVLGHUDWLRQV FDQ EH
JLYHQIXOODWWHQWLRQUHVXOWLQJLQVWULQJHQWJXLGHOLQHVIRUWKHVSHFL¿FSURMHFW
)LJXUH:KHQDOOSKDVHVRIWKHOLJKWLQJGHVLJQSURFHVVDUHYDOLGDWHGDQG
UHDOLVHGIHHGEDFNIURPWKHSRVWRFFXSDQF\HYDOXDWLRQVZLOOVWUHQJWKHQWKH
LQWHUDFWLRQLQDOOSKDVHVRIWKHGHVLJQSURFHVV
7KHWKHRUHWLFDOPRGHO)LJXUHIRUWKHRXWFRPHRIWKHGHVLJQSURFHVV
FDQ EH DSSOLHG ZKHQ ERWK NLQGV RI FULWHULD WHFKQLFDO TXDQWL¿DEOH DQG
SHUFHSWXDO YLVXDO DUH UDWHG DV HTXDOO\ LPSRUWDQW FRQWULEXWLQJ WR DZHOO
EDODQFHGIUDPHZRUNIRUOLJKWLQJGHVLJQV
,QP\RSLQLRQDPRUHH[SOLFLWDZDUHQHVVRIWKHSURFHVVDQGKRZLWFDQ
EHPRGL¿HG E\ LQFRUSRUDWLQJ HOHPHQWV IURP UHVHDUFK ZRXOG FRQVLGHUDEO\
VWUHQJWKHQWKHUROHRIWKHOLJKWLQJGHVLJQHU,VXJJHVWWKDWLQRUGHUWRVWUHQJWKHQ
WKHOLJKWLQJGHVLJQSURFHVVGHVLJQZRUNVKRXOGEHFRQVLGHUHGDOHDUQHGVNLOO
DQGDPRUHJUDGDWHDWWLWXGHWRFULWHULDLQÀXHQFLQJWKHGHVLJQSURFHVVVKRXOG
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Figure 5:4; 7KHRUHWLFDO NQRZOHGJH DQG ¿HOG SUDFWLFH DUH FRPELQHG
to create different lighting designs. They cannot stand alone, but are 
dependent on one another in the creation of a design. 
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EHIXUWKHUHGSURPRWLQJDFDGHPLFHGXFDWLRQZLWKLQWKHSURIHVVLRQ7RHQVXUH
WKDWSHUVRQDOELDVGRHVQRWLPSDLUWKHSURFHVVDQGWKDWDVXSSRUWLYHOLJKWLQJ
HQYLURQPHQWFDQEHGHVLJQHGDQDFDGHPLF OLJKWLQJHGXFDWLRQDQGDEHWWHU
NQRZOHGJHRIUHVHDUFKVKRXOGEHHQFRXUDJHG)LJXUH
5HVHDUFKFDQRIIHUDWHPSODWHIRUXQGHUVWDQGLQJDSDWWHUQRIFUHDWLYHDQG
UHOHYDQW VROXWLRQV +LVWRULFDOO\ VFLHQWL¿F PHWKRGV LQ RXU VRFLHW\ GHYDOXH
VXEMHFWLYHH[SHULHQFHDQGSODFHDKLJKYDOXHRQSURSRVLWLRQDOXQGHUVWDQGLQJ
*URDW	:DQJEXWWKHFRPSOH[IDFWRUVEXLOGLQJDGHVLJQSURFHVVZLOO
QRWEHOLPLWHGWRSXUHSURSRVLWLRQDOFDXVHDQGHIIHFWGH¿QLWLRQVDVWKH\HOLFLW
RWKHUPDQLIHVWDWLRQVRIZRUNLQJUHDVRQ'HVLJQLQLWVHOILVDGLIIHUHQWDFWLYLW\
IURPUHVHDUFKEXWUHVHDUFKDERXWWKHGHVLJQSURFHVVFDQKHOSLQIRUPWKHDFWRUV
LQ WKHSURFHVV7KLV LQ WXUQZRXOGEULQJDERXWPRUHFDUHIXODQGFRQVLGHUDWH
GHVLJQUHJDUGLQJKXPDQUHTXLVLWHVWDVNUHTXLUHPHQWVDQGHQYLURQPHQWDOLVVXHV
5.3 How should light settings be designed to create 
WKHPRVWVXLWDEOHOLJKWLQJLQDQRIÀFHHQYLURQPHQW
with VDT based tasks?
7KLVTXHVWLRQZDVDGUHVVHGLQ6WXG\,,6WXG\,,,DQGVWXG\,9,QWKHVH
VWXGLHV , VSHFL¿FDOO\ ORRNHG DW WKH LQÀXHQFH RI OLJKWLQJ RQ SHUIRUPDQFH
YLVXDOFRPIRUWDQGZHOOEHLQJ
5.3.1 Performance
7KH VWXGLHV UHYLHZHG LQ 6WXG\ ,9 3DSHU * DJUHH WKDW WKH YLVXDO
VXUURXQGLQJV LQ RI¿FHV QHHG WR SURYLGH OLJKW ZLWK LOOXPLQDQFHV DQG
LUUDGLDQFHV FDSDEOH RI LQLWLDWLQJ ELRORJLFDO SURFHVVHV ZLWKRXW LQGXFLQJ
DQ DURXVDO OHYHO DGYHUVH WR KLJK SHUIRUPDQFH ,W LV VXJJHVWHG WKDW WKH
UHFRPPHQGHG OHYHO RI OLJKWLQJ LQ RI¿FHV  OX[ RQ WKHZRUN VXUIDFHV
LV LQFRQÀLFWZLWK WKLVQHHG LIDSHUVRQVSHQGVDQHQWLUHGD\ LQDQRI¿FH
5HD )LJXHLUR	%XOORXJK 7KH OLJKW VHWWLQJV LQ6WXG\ ,, 3DSHUV
&DQG'ZHUHGHVLJQHGWREHSHUFHLYHGDVQRUPDORI¿FHVDQGWKHWDUJHW
LOOXPLQDQFHZDVVHWWROX[RQWKHZRUNWDVNDUHD$VDUHVXOWWKHUHZHUH
QRVWDWLVWLFDOO\VLJQL¿FDQWGLIIHUHQFHVLQSHUIRUPDQFHVFRUHVEHWZHHQWKH
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OLJKWVHWWLQJV5LVLQJDOHUWQHVVLVFRPPRQO\XVHGDVDPHDVXUHIRUSRVVLEOH
SHUIRUPDQFH HQKDQFHPHQWV 7KHUH ZHUH KRZHYHU QR FRUUHODWLRQV EHWZHHQ
OLJKW FRUWLVRO OHYHOV DQG DOHUWQHVV IRXQG LQ WKH GLIIHUHQW VHWWLQJV 7KH GH
EULH¿QJVHVVLRQ$SSHQGL[IROORZLQJWKHH[SHULPHQWDOGD\SURYLGHVDQ
H[SODQDWLRQIRUWKHODFNRIGLIIHUHQFHVDVLWZDVVKRZQWKDWWKHSDUWLFLSDQWV
H[SHULHQFHG WKH OLJKWLQJ LQKLJKO\SHUVRQDOZD\V0RUHRYHU WKH UHVXOW LV
FRQVLVWHQWZLWKHDUOLHUUHVHDUFKZKHUHRI¿FHOLJKWLQJFRXOGQRWEHFRQ¿UPHG
WRDIIHFWSHUIRUPDQFH%R\FHHWDOD%R\FHHWDOE%R\FHHW
DOD$QDGGLWLRQDOSRVVLEOH UHDVRQIRU WKLV ODFNRI UHVSRQVH LV WKH
9'7EDVHG LQVWUXPHQWZKHUH WUDGLWLRQDOYLVXDODFXLW\ WHVWVRQSDSHUDUH
PRUHVXVFHSWLEOHWRGLIIHUHQFHVLQOLJKWLQJTXDOLW\WKDQWHVWVRQD9'7
5.3.2 Well-being
7KH ¿QGLQJV LQ 6WXG\ ,, 3DSHUV&' DQG( DQG 6WXG\ ,,, 3DSHU )
LQGLFDWH D SUHIHUHQFH IRU D OLJKW VHWWLQJZLWK D YDULHW\ RI OLJKW VRXUFHV DV
RSSRVHGWRDPRQRWRQRXVOLJKWVHWWLQJZLWKRQO\/('VRUÀXRUHVFHQWOLJKWLQJ
,QJHQHUDOERWKVHWWLQJVLQ6WXG\,,ZLWKORZLOOXPLQDQFHVZHUHIHOWWRHQKDQFH
ZHOOEHLQJ,Q6WXG\,,,3DSHU) WKHFRPPHUFLDOO\DYDLODEOHUHSODFHPHQW
/('VDWWKHWLPHRIWKHVWXG\RQO\SURYLGHGDFRORXUUHQGHULQJ&5,RI
ZKLFKLVEHORZORZHVWVWDQGDUGIRUSXEOLFHQYLURQPHQWV,WZDVWKHUHIRUHQRW
VXUSULVLQJWKDWWKHFULWHULDIRUOLJKWLQJTXDOLW\LQWKLVVWXG\RYHUDOOZHUHJLYHQ
KLJKHUUDWLQJVLQWKHYDULHGOLJKWVHWWLQJWKDQLQWKH/('VHWWLQJ
7KH UHYLHZ 6WXG\ ,9 LQFOXGHV UHVXOWV WKDW VKRZ UDWLQJV RI WKH OLW
environment were enhanced after the participants set their own own preferred 
LOOXPLQDQFH OHYHO 1HZVKDP$UVHQDXOW	9HLWFK$GGLWLRQDOO\KLJK
OHYHOVRIEULJKWOLJKWH[SRVXUHZHUHIRXQGWRLQGXFHORZHUOHYHOVRIIUHWIXOQHVV
DQGKLJKHUOHYHOVRIDJUHHDEOHQHVVDQGPRUHSRVLWLYHDIIHFW$DQKHW5RWHWDO
&RPIRUWSOHDVDQWQHVVDQGLPSUHVVLRQVRIUHOD[DWLRQLQFUHDVHGZLWK
GHFUHDVLQJ&&79LpQRWHWDO7KHYDULHGOLJKWVHWWLQJLQVWXG\,,KDG
DORZHU&&7WKDQWKHÀXRUHVFHQWOLJKWVHWWLQJDQGZDVWKHURRPLQWKLVVWXG\
WKDWZDV IRXQG WRHQKDQFHZHOOEHLQJ WKHPRVW VXSSRUWLQJ WKHVH¿QGLQJV
7KHKLJKHULOOXPLQDQFHLQWKHÀXRUHVFHQWOLJKWVHWWLQJGLGQRWUHVXOWLQPRUH
SRVLWLYHDIIHFWSRVVLEO\GXHWRLPSUHVVLRQVRIPRQRWRQ\WDNLQJRYHU
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5.3.3 Visual comfort
7KHUHDUHVLJQL¿FDQWGLIIHUHQFHVEHWZHHQWKHOLJKWVHWWLQJVLQ6WXG\,,
LQWHUPVRIWKHOHYHOVRIYLVXDOFRPIRUWH[SHULHQFHGZKHUHWKHPRVWYLVXDO
GLVFRPIRUWZDVH[SHULHQFHGLQWKHÀXRUHVFHQWOLJKWVHWWLQJ7KLVLVQRWLQ
OLQHZLWKVXJJHVWLRQVIRXQGLQWKHUHYLHZHGVWXGLHVZKLFKVXJJHVWEHWWHU
YLVXDOFRPIRUWLQD9'7VHWWLQJPLJKWEHDFKLHYHGZLWKDPELHQWOLJKWLQJ
RI KLJK&&7 DQG WKDW KLJK&&7 LPSURYHVZHOOEHLQJ DQG SHUIRUPDQFH
+RZHYHU6WXG\,,LQNHHSLQJZLWK(VFX\HUHWDODOVRIRXQGWKDW
RI¿FHZRUNHUVZLWKRQVFUHHQWDVNVSUHIHUDORZLOOXPLQDQFHOHYHO6WXG\
,,,3DSHU)LQGLFDWHVWKDWWKH/('VHWWLQJFKDUDFWHUL]HGE\DKLJK&&7
ORZ LOOXPLQDQFH DQG SRRU &5, LV OHVV VXSSRUWLYH IRU RQVFUHHQ ZRUN
WDVNV7KLVUHVXOWQHHGVWREHFRQWHPSODWHGDQGHYDOXDWHGDVWKH/('VWKDW
ZHUHXVHGZHUHFRPPHUFLDOO\DYDLODEOHUHSODFHPHQW/('VDQGWKHVHZHUH
DW WKH WLPH ORZTXDOLW\0RUHRYHU WKHFRQIRXQGLQJUHVXOWVDUHSRVVLEO\D
FRQVHTXHQFHRIWKHYDU\LQJLPSRUWDQFHDWWULEXWHGWRWKH9'7LQWKHGLIIHUHQW
VWXGLHV6WXG\ ,,, LQYROYHGDKRPHRI¿FHVLWXDWHG LQD OLYLQJ URRPZKHUH
SHUFHSWLRQV RI VSDFLRXVQHVV DQG EULJKWQHVV ZRXOG EH SHUFHLYHG DV PRUH
LPSRUWDQWWKDQYLVXDOFRPIRUWZKHQXVLQJWKH9'7
5.3.4 How well do LEDs compare to traditional light sources in an 
RIÀFHVHWWLQJ"
%RWK6WXG\,,3DSHUV&'DQG(DQG6WXG\,,,3DSHU)LQGLFDWHWKDW
DYDULHW\RIOLJKWVRXUFHVDUHSUHIHUUHGWRDGHVLJQZLWKRQO\RQHW\SHRIOLJKW
VRXUFH3DUDPHWHUVIRUOLJKWLQJTXDOLW\ZHUHRYHUDOOJLYHQORZHUUDWLQJVLQ
WKH/('OLJKWVHWWLQJFRPSDUHGWRDQLGHQWLFDOURRPZLWKDYDULHW\RIOLJKW
VRXUFHV'XHWRWKHTXDOLW\SUREOHPVZLWKWKHUHSODFHPHQW/('VFRQFOXVLRQV
DVWRZKLFKW\SHRIOLJKWVRXUFHLVSUHIHUUHGFDQQRWEHGUDZQ7KH/('VLQ
WKH/('URRPKDGD&&7RI.ZDUPZKLWHXVHGLQSXEOLFVSDFHVEXW
QRWKRPHVLQ6ZHGHQDQG&5,ZKLFKLVEHORZWKHORZHVWVWDQGDUGIRU
WKHSXEOLFHQYLURQPHQWDQGRQWKHORZHUVLGHRIHQHUJ\VDYLQJVUHSODFHPHQW
ODPSVZLWK&5,!&RQVHTXHQWO\WKHUHZDVDYLVLEOHGLIIHUHQFHEHWZHHQWKH
OLJKWVHWWLQJVLQWKHWZRURRPV7KHSDUWLFLSDQWVDOVRFRQVLGHUHGWKHOLJKWLQ
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WKHURRPZLWK/('VWREHFROGRUWRRFROG$VERWKLOOXPLQDQFH&&7DQG&5,
YDULHGWKHUHVXOWFDQQRWEHDWWULEXWHGWRDVSHFL¿FSURSHUW\RIWKH/('DQG
HYHQWKRXJKYLVXDOFRPIRUWHYDOXDWLRQVGLIIHUHGDYDOLGFRQFOXVLRQFDQQRW
EHGUDZQ$GGLWLRQDOO\ WKHSDUWLFLSDQWVSHUFHLYHGWKH/('HQYLURQPHQW
WR FDXVH PRUH YLVXDO GLVFRPIRUW WKDQ WKH OLJKW VHWWLQJ LQ WKH DGMDFHQW
URRP7KHGDWDEDVHVHDUFKLQ6WXG\,93DSHU*RQO\UHWULHYHGRQHVWXG\
LQYROYLQJ /('V LQ FRQQHFWLRQ ZLWK9'7 EDVHG ZRUN WDVNV 7KLV VWXG\
GLGQRWXQFRYHUDQ\GLIIHUHQFHVLQYLVXDOIDWLJXHZKLOHZRUNLQJRQD9'7
WKDWGHSHQGHGRQWKHOLJKWVRXUFHEHLQJDQ/('RUDÀXRUHVFHQWOLJKWVRXUFH
0RFKL]XNL
0RUHRYHURWKHUDVSHFWVRIWKH/('OLJKWVRXUFHVKRXOGEHFRQVLGHUHG
,IRXQGLQ6WXG\,93DSHU*WKDWWKHHI¿FDF\RIOLJKWVRXUFHVZLWKQRQ
FRQWLQXRXVVSHFWUDDQGDSURSRUWLRQDOO\JUHDWHUSDUWRIVKRUWZDYHOHQJWKV
VXFKDV/('VLVDIIHFWHGE\WKHSURSHUWLHVRIWKHDJHLQJH\HYDQ%RPPHO
 /LJKW VRXUFHV WKXV FKDUDFWHULVHG FDQ UHVXOW LQ D ORVV LQ HI¿FDF\
EHFDXVHRIVSHFWUDODJHHIIHFWRIXSWR$VWKHZRUNIRUFHLQWKHZHVWHUQ
VRFLHW\LVDJHLQJFRQVLGHUDWLRQVKRXOGEHJLYHQWRWKHVSHFWUDOFRPSRVLWLRQ
RIWKHOLJKWVRXUFH7KH/('LVXQLTXHLQWKDWLWKDVDPRQRFKURPDWLFOLJKW
RIIHULQJWKHRSWLRQRIWDLORULQJWKHUDGLDWLRQFRQWHQW,WDOVRRIIHUVWKHRSWLRQ
RIGHVLJQLQJDG\QDPLFOLJKWVHWWLQJZKHUHDVSHFWVVXFKDV&&7DQG&5,DV
ZHOODVLOOXPLQDQFHDQGELRORJLFDOWULJJHUVFDQEHWDNHQFDUHRI
5.3.5 Application of research
6WLOO XQFHUWDLQWLHV UHPDLQ WR EH UHVROYHG EHIRUH OLJKWLQJ GHVLJQ FDQ EH
DGMXVWHGLQDFFRUGDQFHZLWKFRQWHPSRUDU\UHVHDUFK7KH¿HOGLVLQGLUHQHHG
RIUHVHDUFKWKDWFDQEHDSSOLHGWROLJKWLQJGHVLJQVEXW6WXG\,93DSHU*
VKRZVWKDWUHVHDUFKLVKDUGWRHYDOXDWH0DQ\H[SHULPHQWDOVWXGLHVSURYLGH
VFDUFHLQIRUPDWLRQRQOLJKWVHWWLQJOD\RXWJODUHLQFLGHQFHVDQGOLJKWVRXUFH
SURSHUWLHV WKXV REVWUXFWLQJ HYDOXDWLRQV RI DSSOLFDELOLW\ $GGLWLRQDOO\
WHFKQLFDODGYDQFHPHQWVKDYHVKRUWHQHGWKHOLIHVSDQRIPDQ\VWXGLHV
)XUWKHUWRWKHDERYHLWZDVQRWHGWKDWWKHQXPEHURISDUWLFLSDQWVLQWKH
UHYLHZHGVWXGLHVFRYHUHGDYHU\ZLGHUDQJHEXWGHPRJUDSKLFLQIRUPDWLRQZDV
RIWHQ H[FOXGHG VLGHVWHSSLQJ FRQVLGHUDWLRQV GHULYLQJ IURP DJHLQJ JHQGHU
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DQG FXOWXUH )XUWKHUPRUH JHQGHU GLVWULEXWLRQ LQ WKH UHYLHZHG VWXGLHVZDV
VRPHWLPHVKHDYLO\VNHZHG([SHULPHQWDOVWXGLHVRIIHUWKHRSWLRQRIVWXG\LQJ
UHDFWLRQV WR OLJKW VHWWLQJV LQ D VLPXODWHG RI¿FH VHWWLQJ ZKHUH H[WUDQHRXV
LQÀXHQFHLVFRQWUROOHGIRUEXWIRUUHVHDUFKWREHYDOLGDQGDSSOLFDEOHWRUHDO
OLIHVLWXDWLRQVQRWRQO\ LVVXHVFRQFHUQLQJH[SHULPHQWDOVHWWLQJVQHHG WREH
DGGUHVVHGEXWDOVRVDPSOHVHOHFWLRQ
$V HQHUJ\ LVVXHV RFFXS\ D SURPLQHQW SRVLWLRQ RQ WKH DJHQGD LQ
6FDQGLQDYLD LW LV H[SHFWHG WKDW FRQWURO V\VWHPVZLOO EH LPSOHPHQWHG DW DQ
LQFUHDVLQJ UDWH LPSO\LQJ WKDW OLJKWLQJ FRQWURO DQG G\QDPLF OLJKWLQJ ZLOO
JDLQLPSRUWDQFHLQOLJKWLQJV\VWHPV6WXGLHVRQVZLWFKLQJEHKDYLRXU0RRUH
HW DO D DQG FRQWURO XVDJH %R\FH HW DO E KRZHYHU VKRZ WKDW
RSWLRQVIRUSHUVRQDOLVLQJOLJKWVHWWLQJVDUHQRWXVHG5HVHDUFKJXLGLQJFRQWURO
PDQXIDFWXUHUVLQWKHGHVLJQRIDPRUHDFFHVVLEOHLQWHUIDFHLVQHHGHG
$VSHFL¿FOLJKWLQJGHVLJQLQYLWHVFHUWDLQSDWWHUQVRIPRYHPHQWDQGWKXV
WKHGHVLJQFUHDWHVWKHH[SHULHQFHLQFROODERUDWLRQZLWKWKHSHUVRQLQWHUDFWLQJ
ZLWKLW)LJXUH/LJKWLVQRWDVWDWLFH[SHULHQFHEXWLVDPELJXRXVLQLWV
diffuse and changing shape depending on position and movement in the 
URRP5HVHDUFK VKRXOG DGYDQFH LQWR WKH¿HOG RI SHUVRQDO H[SHULHQFHV DQG
SHUFHSWLRQVVXSSRUWLQJDQDSSOLFDWLRQRI OLJKWLQJGHVLJQ WRDKROLVWLFYLHZ
RQOLIH
DISCUSSION
Figure 5:5;,QWHUDFWLRQZLWKOLJKW)RWR'HSWRI/LJKWLQJ6FLHQFH-7+6ZHGHQ
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,QDOOUHVHDUFKLWLVLPSRUWDQWWRFRQVLGHUKRZZHOOWKHPHWKRGVDSSO\WR
WKHTXHVWLRQVDQGLIWKHUHVXOWVDUHYDOLG7KHIROORZLQJFKDSWHUSUHVHQWVD
UHÀHFWLRQRQWKHDSSOLHGPHWKRGRORJ\LQUHODWLRQWRWKHLQGLYLGXDOVWXGLHV
5HÁHFWLRQVRQPHWKRGRORJ\XVHGLQ6WXG\,
7KH VWXG\FDOOHG IRU D ODUJHQXPEHURI UHVSRQGHQWVEXW WKHPHWKRGRI
VDPSOHVHOHFWLRQUHVXOWHGLQPDQ\TXHVWLRQQDLUHVEHLQJVHQWWRSHRSOHZKR
ZHUH QRW LQ WKH WDUJHWHG JURXSZLWK DQ HQVXLQJ ORZ UHVSRQVH IUHTXHQF\ 
This was at odds with the SUHGLFWHGDGYDQWDJHVRIDQHPDLOTXHVWLRQQDLUH
VXFK DV FRQWDFW ZLWK D ODUJH QXPEHU RI SHRSOH DW D ORZ FRVW DQG WKH
SRVVLELOLW\RIGLDORJXH7KHUHZDVDOVRDSUHFDULRXVQHVVLQWKHFRQWDFWVDQG
D ORVVRI UHVSRQGHQWVZLWK OLPLWHGFRPSXWHUH[SHULHQFH7KHTXHVWLRQQDLUH
GLGSRVVLEO\UHDFKWKHWDUJHWHGJURXSEXWVFUXWLQ\RIWKHVDPSOHGLVSOD\HG
GLIIHUHQWRFFXSDWLRQVDVZHOODVGLIIHUHQWHGXFDWLRQQRWGLVFRXQWLQJWKDWRWKHU
JURXSVZHUH XQLQWHQWLRQDOO\ LQFOXGHG7KH TXHVWLRQ RIZKHWKHU RU QRW WKH
UHVXOWVDUH UHOHYDQWPXVWEHDQVZHUHGZLWK WKHFRQFOXVLRQ WKDW WKHSHUVRQV
ZKRDQVZHUHGWKHTXHVWLRQQDLUHZHUHDFWXDOO\LQYROYHGLQWKHOLJKWLQJGHVLJQ
RI RI¿FHV7KH\ZRXOGQRW DOO EHGHVFULEHG DV OLJKWLQJGHVLJQHUV EXW WKHLU
DQVZHUVGHVFULEHWKHSURFHVVDVLWLVWRGD\'XHWRWKHKLJKDWWULWLRQKRZHYHU
WKHH[WHUQDOYDOLGLW\LVORZDQGDEURDGJHQHUDOLW\FDQQRWEHFODLPHG
$ GLFKRWRPRXV IUDPHZRUN ZKHUH YDOXHV GHSHQGLQJ RQ PHDVXUHPHQWV
ZHUHVHSDUDWHGIURPWKRVHGHSHQGLQJRQGHVFULSWLRQVZDVXVHGWRGLIIHUHQWLDWH
LQWKHV\VWHPRILQTXLU\DQGWRIDFLOLWDWHDQDO\VLV8QIRUWXQDWHO\WKHVFDOHV
WKDWZHUH XVHG SURYHG WR EH GLI¿FXOW WR DQDO\VH IRU FOHDU GLIIHUHQFHV DQG
LQ WKH IXWXUH LW FRXOG SURYH DGYDQWDJHRXV WR XVH ORQJHU VFDOHV IRU PRUH
GLIIHUHQWLDWLRQ $ VKRUW VFDOH ZDV IRXQG WR LQFUHDVH WKH ULVN RI RYHU
HPSKDVLVLQJVPDOOGLIIHUHQFHV
7KH TXDQWLWDWLYH V\VWHP RI LQTXLU\ VHHNV WR GLVFRYHU FDXVHDQGHIIHFW
H[SODQDWLRQV ,WZDV IRXQG WKDW WKLVZDVQRWQHFHVVDULO\ DSSURSULDWH DV WKH
6 5HÁHFWLRQVRQPHWKRGRORJ\
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SURFHVV RI GHVLJQ LQ LWVHOI LV VLPXOWDQHRXVZLWKPXWXDOO\ VKDSLQJ FULWHULD
7KH GLI¿FXOW\ VWHPPHG IURP WKH RQWRORJLFDO DVVXPSWLRQ WKDW WKH GHVLJQHU
LV VHSDUDWHG IURP WKHGHVLJQ WKXV LQYLWLQJDTXDQWLWDWLYH UHVHDUFKPHWKRG
,Q UHWURVSHFW LQ FDQ EH FRQFOXGHG WKDW WKH GHVLJQ SURFHVV LV D VXEMHFWLYH
SURFHVVDQGWKDWWKHPXOWLSOHDQGDPRUSKRXVQDWXUHRIOLJKWLQJZKHQFULWHULD
DUHPDQLSXODWHGSRVVLEO\FDOOVIRUDPRUHTXDOLWDWLYHUHVHDUFKPHWKRG
6WXG\ , GLG QRW H[SOLFLWO\ DVN WKH UHVSRQGHQWV WR GHVFULEH WKH OLJKWLQJ
GHVLJQSURFHVVEXW WKH UHVXOWV DUH VWLOO LQIRUPDWLYHRQ WKLV DVSHFW ,QWHUQDO
YDOLGLW\ ZKHWKHU WKH TXHVWLRQQDLUH ZDV FDSWXULQJ WKH SURFHGXUHV RI WKH
OLJKWLQJ GHVLJQ SURFHVV RU QRW FDQ EH GLVFXVVHG 7KH PHWKRG FDUHIXOO\
GRFXPHQWHGWKH³DXGLWWUDLO´WRHQVXUHWKDWWKHVDPHUHDOLW\ZDVEHLQJWDSSHG
ZLWK DOO UHVSRQGHQWV +RZHYHU D PRUH WUXWKIXO GHVFULSWLRQ RI WKH GHVLJQ
SURFHVVFRXOGSRVVLEO\EHDFKLHYHGXVLQJTXDOLWDWLYHPHDVXUHV)XUWKHUPRUH
LQIUDPLQJWKHUHVHDUFKTXHVWLRQVDQGFRQVWUXFWLQJWKHTXHVWLRQQDLUH,FDQQRW
E\SDVVSRVVLEOHSHUVRQDOELDVLQWKHIRUPXODWLRQRIWKHTXHVWLRQVHWFVRWKH
H[WHUQDOYDOLGLW\LVWKHUHIRUHOLPLWHGWRWKHFXOWXUDOVSKHUHRIQRUWKHUQ(XURSH
7KHTXHVWLRQQDLUHFRPELQHGZLWKDTXDOLWDWLYHPHWKRGUHVXOWLQJLQD´WKLFN´
GHVFULSWLRQ RI WKH GHVLJQ SURFHVV ZRXOG DFKLHYH WUDQVIHUDELOLW\ HQDEOLQJ
WKHFRQFOXVLRQVWREHDSSOLHGWRRWKHUOLJKWLQJSUDFWLWLRQHUV7KHDQVZHURU
³NQRZOHGJH´ SURSRVHG WR DQVZHU WKH TXHVWLRQ RI KRZ WKH OLJKWLQJ GHVLJQ
SURFHVVFDQEH VWUHQJWKHQHG LVRQO\DV VWURQJDV WKHEDVH LW LVEXLOWXSRQ
DQGH[SODQDWRU\FRQVLGHUDWLRQVGHULYHGIURPWKHDQVZHUVWRWKHTXHVWLRQQDLUH
DUHLPSRUWDQWZKHQFRQWHPSODWLQJZKHWKHURUQRWWKHJRDOKDVEHHQUHDFKHG
(OXFLGDWLQJFRPPRQFRQVLGHUDWLRQVKHOSVWRHVWDEOLVKYDOLGLW\EXWWKH\GRQRW
QHFHVVDULO\H[SODLQZKHUHWKHSURFHVVLVJRLQJWRHQGDVRQHYLVLRQFDQUHVXOW
LQPDQ\SRVVLEOHVROXWLRQV)LJ
REFLECTIONS ON METHODOLOGY
62
5HÁHFWLRQVRQPHWKRGRORJ\XVHGLQ6WXG\,,
6WXG\,,3DSHUV&'DQG(VHWRXWWRPDSVXLWDEOHRI¿FHHQYLURQPHQWV
IRU FRPSXWHU EDVHG WDVNV7KH VWXG\ZDV VHW XS DV DQ H[SHULPHQWDO VWXG\
XVLQJTXDQWLWDWLYHHYDOXDWLRQIRUPVDQGDSHUIRUPDQFHWHVW
, GHFLGHG WR XVH URRP VHWWLQJV WKDWZRXOG EH SHUFHLYHG DV QRUPDO RI¿FH
VHWWLQJVZLWK OLJKWLQJTXDOLWLHV WKDWFDQEH IRXQG LQDQRI¿FH7KHFRORXU
VFKHPHZDVQHXWUDOLQRUGHUQRWWRGLVWRUWWKHOLJKWLQJH[SHULHQFH+RZHYHU
DQ H[SHULPHQWDO VHWWLQJ LV RQO\ RQH IDFHW RI WKHPXOWLSOH LQWHUDFWLRQV WKDW
DUHRFFXULQJDVWKHYLVXDOH[SHULHQFHLVHVWDEOLVKHGDQGLWZDVQRWSRVVLEOH
WRSURYHDFDXVDO UHODWLRQVKLSEHWZHHQ WKHDFWXDO VHWWLQJDQGSHUIRUPDQFH
YLVXDO FRPIRUW DQGZHOOEHLQJ ,W LVSRVVLEOH WKDW WKHYDULDWLRQV LQ OLJKWLQJ
TXDOLWLHVZHUHWRRVXEWOHWRWULJJHUWUDFHDEOHUHDFWLRQV
7KH UHFUXLWLQJPHWKRG SURFXUHG SDUWLFLSDQWV UHSUHVHQWLQJ D IDLU VDPSOH
RIFRPPXQLW\ LQKDELWDQWV7KHDJHVSDQZDV ODUJHDQGJHQGHUGLVWULEXWLRQ
HTXDO7KH ORVVRIRQH DJHJURXSZDVQRW VHHQ DV DSUREOHPDV WKHJURXS
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ZĞƋƵŝƌĞŵĞŶƚƐ
ŽŶĐĞƉƚ
&ŝĞůĚŽĨĂƉƉůŝĐĂƚŝŽŶŽŶĐĞƉƚ
ZĞƋƵŝƌĞŵĞŶƚƐ
Figure 6:1; Illustration of how the design process using one vision can result in 
PDQ\FRQFHSWVDGDSWHGIURP'XHUN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LQFOXGHGERWK\RXQJHUDQGROGHUSDUWLFLSDQWV
3UHYLRXVO\ YDOLGDWHG LQVWUXPHQWV ZHUH GHOLEHUDWHO\ FKRVHQ $SSHQGL[
EXWWKHFRQFHSWVXVHGWRHYDOXDWHYLVXDOFRPIRUWZHOOEHLQJDQG
OLJKWLQJH[SHULHQFHVZHUHQRWVSHFL¿FDOO\GH¿QHGIRUWKHSDUWLFLSDQWVLQWKH
VWXG\7KLVSURYHGWREHDGLVDGYDQWDJHDVLWLQFOXGHGWKHRSWLRQRISRVLWLYH
LQWHUSUHWDWLRQE\WKHSDUWLFLSDQWPDNLQJWKHUHVXOWPRUHGLI¿FXOWWRDQDO\VH
7KHGLI¿FXOW\FDQEHH[HPSOL¿HGZLWK³JRRGOLJKWLQJ´WKDWKDVKLVWRULFDOO\
EHHQGH¿QHGDV OLJKWLQJSURPRWLQJYLVXDODFXLW\ LQ WKHQHDU WDVNDUHD7KH
OLJKWLQJ WKDW LVPRVW DGYDQWDJHRXV IRUYLVXDO DFXLW\ LVQRWSHU VH WKHPRVW
VXSSRUWLYH OLJKWLQJ IRU SHULSKHUDO YLVLRQ DQG VLWXDWLRQV WKDW GHSHQG RQ
SHULSKHUDOYLVLRQGRQRWEHQHILWIURPWKLVVRFDOOHG³JRRGOLJKWLQJ´
7KLVGLIIHUHQWLDWLRQZDVQRWFODUL¿HGWRWKHSDUWLFLSDQWV
,WSURYHGGLI¿FXOW WRXVHDTXDQWLWDWLYHDSSURDFK LQ WKLV UHVHDUFKDV WKH
PDJQLWXGH RI LQÀXHQFH RI OLJKWLQJ RQ SHUFHSWLRQ DQG ZHOOEHLQJ YDULHV
EHWZHHQ LQGLYLGXDOV7R FDSWXUH VXEWOH YDULDWLRQV LQ WKHYLVXDO H[SHULHQFH
D TXDOLWDWLYH PHWKRG XVLQJ SHUVRQDO GHVFULSWLRQV VKRXOG EH DGGHG WR WKH
LQVWUXPHQWV
&RUUHODWLRQVEHWZHHQGLIIHUHQWDVSHFWVRIOLJKWLQJDQGSHUIRUPDQFHKDYH
EHHQGLVFXVVHGLQHDUOLHUVWXGLHVEXWWKHVHFRPSOH[UHODWLRQVKLSVLQWHUWZLQH
ZLWKSV\FKRORJLFDOIDFWRUVDQGDUH\HWWREHHVWDEOLVKHG7KHLQVWUXPHQWXVHG
WRPHDVXUHSHUIRUPDQFH $SSHQGL[SURYHG WREHXVHIXOEXW WKH IDFWRUV
LQÀXHQFLQJWKHSHUIRUPDQFHFRXOGQRWEHHVWDEOLVKHG
7KH SURFHGXUHV IROORZHG D VHW VFKHGXOH EXW SUHVHQWDWLRQ RUGHU SURYHG
WRKDYHDVXEVWDQWLDOLQÀXHQFHRQWKHURRPHYDOXDWLRQVRYHUULGLQJSRVVLEOH
LQÀXHQFH E\ WKH OLJKWLQJ 3UHVHQWDWLRQ RUGHU QHHGV WR EH PRUH FDUHIXOO\
FRQWUROOHGWRHQVXUHYDOLGLW\0RUHRYHUWKHOLJKWLQJH[SHULHQFHLVVXEMHFWLYH
DQG KDV WHPSRUDO TXDOLWLHV DQG FDQQRW EH IXOO\ UHSOLFDWHG ZLWK RWKHU
LQGLYLGXDOVRUHYHQZLWKWKHVDPHLQGLYLGXDODWDGLIIHUHQWWLPH
5HÁHFWLRQVRQPHWKRGRORJ\XVHGLQ6WXG\,,,
6WXG\,,,3DSHU)VHWRXWWRH[DPLQHZKHWKHURUQRW/('VFRXOGUHSODFH
WUDGLWLRQDOOLJKWVRXUFHVLQDKRPHRI¿FHHQYLURQPHQWVIRUFRPSXWHUEDVHG
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WDVNV 7KH VWXG\ ZDV VHW XS DV DQ H[SHULPHQWDO VWXG\ XVLQJ TXDQWLWDWLYH
HYDOXDWLRQIRUPV
, ZDV RIIHUHG WKH RSSRUWXQLW\ WR SHUIRUPP\ VWXG\ DV SDUW RI D ODUJHU
VWXG\ RQ/('V LQ KRPH HQYLURQPHQWV7KH URRPZDV VHW XS DV D KRPH
ZLWKDSSURSULDWHIXUQLWXUHDQGYLVXDOO\DSSHDOLQJOXPLQDLUHV7KHFRORXU
VFKHPHZDVQHXWUDOVRDVQRWWRGLVWRUWWKHOLJKWLQJH[SHULHQFH1RQHWKHOHVV
WKH VHWWLQJZDVQRW DV VWULFW DQGZDV OHVV LOOXPLQDWHG WKDQZLWK WUDGLWLRQDO
RI¿FHOLJKWLQJ8QIRUWXQDWHO\WKHFRPPHUFLDOO\DYDLODEOH/('VSURYHGWREH
OHVVVDWLVI\LQJIURPDTXDOLW\SRLQWRIYLHZWKDQWKHWUDGLWLRQDOOLJKWVRXUFHV
7KHVHWWLQJVYDULHGQRWRQO\LQ&&7DQG&5,EXWDOVRLQDOODVSHFWVLQFOXGHG
LQDYLVXDODQDO\VLV$VWKHWZROLJKWVHWWLQJVGLIIHUHGYLVXDOO\DYDOLGUHVXOW
FRXOGQRWEHVKRZQ:KHQFRPSDULQJWZRGLIIHUHQWOLJKWVHWWLQJVWKHOLJKW
VRXUFHVQHHGWREHFKRVHQZLWKFRQVLGHUDWLRQDQGYDULDEOHVWKDWLQÀXHQFHWKH
UHVXOWVKRXOGEHFRQWUROOHGLQRUGHUWRSURFXUHUHVXOWVWKDWDUHDSSOLFDEOHWR
IXWXUHOLJKWLQJGHVLJQV7KHLQFHQWLYHWRSURGXFHVWXGLHVPXVWQRWRYHUULGHWKH
QHHGIRUWKHPWREHFDUHIXOO\FRQFHLYHGWRDFKHLYHWKRURXJKDQGVXFFHVVIXO
VWXGLHV
,QWKLVVWXG\DODUJHQXPEHURISDUWLFLSDQWVZDVVRXJKWDQGFRQVLGHUDWLRQ
ZDVJLYHQWRDJHJHQGHUDQGHWKQLFLW\2QO\SDUWLFLSDQWVWKDWWRRNSDUWLQERWK
URRPVHVVLRQVZHUHLQFOXGHGLQWKHVWXG\UHVXOWLQJLQDORVVRISDUWLFLSDQWV
EXWWKLVZDVHVVVHQWLDOWRVHFXUHWKHYDOLGLW\RIWKHUHVXOWV
7KHVDPHLQVWUXPHQWVDVLQ6WXG\,,ZHUHXVHGDQGWKHVDPHREMHFWLRQV
FDQEHLQIHUUHGLQWKLVVWXG\
3URFHGXUHVIROORZHGDVHWVFKHGXOHZLWKZULWWHQDQGUHFRUGHGLQVWUXFWLRQV
JXLGLQJ WKH SDUWLFLSDQWV WKURXJK WKH H[SHULPHQW 7KLV IRUP RI LQVWUXFWLRQ
SURYHGWREHUHOLDEOHDQGXVHIXODVDOOSDUWLFLSDQWVZHUHWUHDWHGLQWKHVDPH
PDQQHU
5HÁHFWLRQVRQPHWKRGRORJ\XVHGLQ6WXG\,9
7KHUHYLHZ6WXG\,93DSHU*ZDVEDVHGRQDGDWDEDVHVHDUFKXVLQJ
NH\ZRUGV$SSHQGL[7KHNH\ZRUGVSURGXFHGUHOHYDQWDUWLFOHVDQGDUH
FRQVLGHUHGWRKDYHEHHQDVDWLVIDFWRU\LQVWUXPHQW
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'DWDEDVHVZKHUHWKHNH\ZRUGVZHUHXVHGZHUHFKRVHQIURPWKHDYDLODEOH
UDQJH DW WKH 8QLYHUVLW\ RI -|QN|SLQJ EDVHG RQ WKH KLWV LQ WKH SLORW
VHDUFK,QUHWURVSHFWLWFDQEHVHHQWKDWDOODUWLFOHVWKDWZHUHUHWULHYHGXVHG
TXDQWLWDWLYHUHVHDUFKPHWKRGV,QYLHZRIWKHUHVXOWVIURPWKHH[SHULPHQWDO
VWXGLHVLQFOXGHGLQWKLVWKHVLVZKHUHPRUHTXDOLWDWLYHPHWKRGVDUHPLVVHG
TXDOLWDWLYHUHVHDUFKQHHGVWREHLQFOXGHGLQDFXUUHQWRI¿FHOLJKWLQJUHYLHZWR
FRYHUDGGLWLRQDODVSHFWVRIWKHLPSDFWRIOLJKWLQJRQKXPDQEHLQJV
7KHUHWULHYHGDUWLFOHVZHUHVFUHHQHGE\PHDQGWKUHHUHOHYDQWFDWHJRULHV
IRURI¿FHOLJKWLQJGHVLJQZHUHFKRVHQEDVHGRQP\H[SHULHQFHDQGNQRZOHGJH
RIRI¿FHOLJKWLQJGHVLJQ7KLVPHWKRGGRHVQRWH[FOXGHSHUVRQDOELDV
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7KH RYHUDOO JRDO IRU P\ UHVHDUFK KDV EHHQ WR SURFXUH UHVXOWV WKDW DUH
DSSOLFDEOHWRWKH¿HOGRIOLJKWLQJGHVLJQ0\H[SHULPHQWDOUHVHDUFKLVXQLTXH
LQWKHVHWXSRIWKHVWXGLHVVWXG\,,ZKHUHDUWL¿FLDOOLJKWLQJLVFRPSDUHGWR
GD\OLJKWDQGVWXG\,,,FRPSDULQJWKHLQÀXHQFHRI/('VWRRWKHUOLJKWVRXUFHV
%RWKVWXGLHVZHUHVHWXSLQDQHQYLURQPHQWIDLWKIXOO\VLPXODWLQJDUHDOVHWWLQJ
7KLVKDVQRWEHHQGRQHEHIRUHLQD6FDQGLQDYLDQFRQWH[W7KLVWKHVLVWKHUHIRUH
FRQWULEXWHVQHZNQRZOHGJHZLWKLQWKH¿HOGRIRI¿FHOLJKWLQJUHVHDUFK
7KHSV\FKRORJLFDODQGSK\VLRORJLFDOHIIHFWVRIHOHFWURPDJQHWLFUDGLDWLRQ
DUHLQWHUGHSHQGHQWDQGFDQEHPXWXDOO\VWUHQJWKHQLQJ+RZHYHUWKLVUHVHDUFK
FDQQRW YHULI\ WKDW RI¿FH OLJKWLQJ DIIHFWV SHUIRUPDQFH HYHQ WKRXJK LW ZDV
VKRZQWKDWDYDULHGOLJKWVHWWLQJZDVSHUFHLYHGWRHQKDQFHZHOOEHLQJPRUH
WKDQDPRQRWRQRXVOLJKWLQJVROXWLRQ
0\ VWXGLHV VKRZ WKDW WKHUH LV D QHHG IRU OLJKWLQJ HGXFDWLRQZLWKLQ WKH
JURXSRIOLJKWLQJSUDFWLWLRQHUVDVZHOODVIRUUHVHDUFKWKDWLVDFFHVVLEOHDQG
DSSOLFDEOH WR OLJKWLQJ GHVLJQV 7KH ¿QGLQJV IXUWKHU VXJJHVW WKDW OLJKWLQJ
GHVLJQLVQRWUHODWHGWRFRQWHPSRUDU\UHVHDUFK,VKRZWKDWWKHOLQNEHWZHHQ
SUDFWLWLRQHUVDQG UHVHDUFKHUVQHHG WREHVWURQJHUDQG WKH¿HOG LQYROYHG LQ
RQJRLQJ UHVHDUFK 7KH UHVHDUFK ¿HOG VKRXOG VWULYH WR EH LQIRUPHG DERXW
KRZOLJKWLQJGHVLJQVDUHGUDZQDQGH[HFXWHGDQGDERXWWKHGLI¿FXOWLHVDQG
FRQFHUQVH[SHULHQFHGE\OLJKWLQJSUDFWLWLRQHUVLQRUGHUWRSURGXFHUHVHDUFK
WKDWLVDSSOLFDEOHWR¿HOGFRQGLWLRQV
/LJKWLQJUHFRPPHQGDWLRQVDUHEDVHGRQUHVHDUFKEXWLWLVREYLRXVWKDWWKH
¿HOGRIOLJKWLQJKDVQRWEHHQWKRURXJKO\LQYHVWLJDWHGRUHYHQPDSSHG,QWKLV
ZRUN,KDYHGLVFRYHUHGWKDWWKHUHLVDODFNRIPDSSLQJRISUHIHUUHGUDQJHVIRU
OLJKWLQJFULWHULDDQGWKHLULPSDFWRQKXPDQEHLQJV5HVHDUFKLVFRQGXFWHGLQ
GLIIHUHQWZD\VGHSHQGLQJRQWKHUHVHDUFKWHDPDQGRUWUDGLWLRQREVWUXFWLQJ
UHVXOWFRPSDULVRQ2QHLPSRUWDQWFRQWULEXWLRQLQWKLVWKHVLVLVWKHXQIROGLQJ
RIWKHLQDGHTXDF\RIWKHPHWKRGRORJ\,WLVVKRZQWKDWTXDQWLWDWLYHPHDVXUHV
DORQHGRQRWSRVVHVVWKHVWUHQJWKWRH[SODLQWKHFRPSOH[LQWHUDFWLRQVEHWZHHQ
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KXPDQ SHUFHSWLRQV ZHOOEHLQJ YLVXDO FRPIRUW DQG SHUIRUPDQFH
'HVLJQVQRWRQO\VSXUGLIIHUHQW UHDFWLRQV WKH\DOVRDSSHDO WRSHRSOH LQDQ
DHVWKHWLF VHQVH 0HDVXULQJ WKHVH SHUFHSWLRQV UHTXLUHV VHQVLWLYH PHWKRGV
SURELQJ WKH SDUWLFLSDQWV WR H[SODLQ WKHLU H[SHULHQFHV VXJJHVWLQJ WKDW
TXDOLWDWLYHPHWKRGVVKRXOGEHDGGHGWR WKHTXDQWLWDWLYH7KHLPSDFWRI WKH
OLJKWVHWWLQJFRXOGWKHQEHIXUWKHUHOXFLGDWHG5HVHDUFKUHODWHG WRSODQQLQJ
LVVXHV LVQHHGHG LQDVRFLHW\ZKHUH LQFUHDVLQJGHPDQGVDUHSODFHGRQ WKH
RI¿FHVWDII DQGZKHUHHQHUJ\ LV VHHQDVDYDOXDEOH UHVRXUFH7RGHVLJQD
VXSSRUWLYHDQGVWLPXODWLQJOLJKWLQJHQYLURQPHQWZLWKJRRGTXDOLW\OLJKWLQJ
DQXQGHUVWDQGLQJRIYLVXDOFRQGLWLRQVDQGDVHQVLWLYLW\WRWKHLQWHUDFWLRQRI
PDQDQGOLJKWZLWKWKHHQYLURQPHQWDQGWKHVHWWDVNLVUHTXLUHG
7.1 Future research
%DVHG RQ WKH UHVXOWV LQ WKLV WKHVLV ,ZRXOG OLNH WR GHVLJQ DQG SHUIRUP
RI¿FHOLJKWLQJVWXGLHVZLWKDFOHDUPHWKRGXVLQJVXLWDEOHPHDVXUHVFDSDEOH
RIHVWDEOLVKLQJSHUFHSWLRQVRIDQGUHDFWLRQVWROLJKWLQJLQDQRI¿FHVHWWLQJ
7KHSUHIHUUHGUDQJHVIRUOLJKWLQJFULWHULDDQGWKHLULPSDFWRQKXPDQEHLQJV
QHHGVWREHPDSSHG7KLVLVUHVHDUFKWKDWQHHGVWREHGRQHWRIRUPWKHEDVLVIRU
IXWXUHUHVHDUFK9DOLGGH¿QLWLRQVRIOLJKWLQJTXDOLW\ELRORJLFDOOLJKWLQJDQG
KHDOLQJOLJKWLQJHWFDUHVWLOOPLVVLQJ*RRGH[SODQDWLRQVRIYLVXDOSHUFHSWLRQV
FDQVXSSRUWWKHHVWDEOLVKPHQWRIVXFKFULWHULD
:H DOVR QHHG WR GLVFXVV WKH LPSOLFDWLRQV DQG GH¿QLWLRQV RI GLIIHUHQW
FRQFHSWVDQG WKH VL]HRI WKH UHOHYDQWPHDVXUHV ,I WKHSXUSRVH LV WR UHODWH
WRDOOKXPDQEHLQJVWKHPHDVXUVHZLOOEHWRRJOREDOWREHRIDQ\XVH,WLV
SRVVLEOHWRLPDJLQHDVFHQDULRLQZKLFKWKHSDUDPHWHUVWKDWDUHPRVWVXLWDEOH
WRGHVFULEHZKHQDSKHQRPHQRQRFFXUVIRUDPDMRULW\RI WKHSRSXODWLRQ LV
HVWDEOLVKHGDQGLQZKLFKSKRWRPHWULFPHDVXUHPHQWVDUHFRQQHFWHGWRVSHFL¿F
H[SHULHQFHV7KLVFRXOGFRQVWLWXWHWKHHOHPHQWVLQFOXGHGLQDIXWXUHPRGHOIRU
WKHSODQQLQJRIWKHYLVXDOHQYLURQPHQWZKHUHOLQNVEHWZHHQOLJKWLQJTXDOLW\
DQGKXPDQUHDFWLRQVEDVHGRQPXOWLGLVFLSOLQDU\NQRZOHGJHDUHPDSSHG
7KHUH LV DOVR D QHHG IRU UHSHWLWLRQV RI VWXGLHV WR VXEVWDQWLDWH HDUOLHU
UHVHDUFK$GGLWLRQDOO\ WHFKQLFDODGYDQFHPHQWVKDYHVKRUWHQHG WKH OLIHVSDQ
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RIPDQ\VWXGLHVZKLOHQHZWHFKQRORJLHVDUHVWLOOWREHORRNHGLQWR7KH¿HOG
LVLQGLUHQHHGRIUHVHDUFKWKDWFDQEHDSSOLHGWROLJKWLQJGHVLJQV7KHPRVW
DSSOLFDEOHUHVHDUFKLVWKHUHVHDUFKWKDWLVFDUULHGRXWLQWKH¿HOG7KHVHWWLQJ
DQGWKHSDUWLFLSDQWVUHSUHVHQWWKHQHHGVWKDWKDYHWREHPHWDQGWKHUHVXOWV
FDQEHLPPHGLDWHO\DSSOLHGLQDUHDOOLIHVHWWLQJ,WZRXOGEHYHU\LQWHUHVWLQJ
WRIXUWKHULQYHVWLJDWHWKHLQWHUDFWLRQRIGLIIHUHQWOLJKWLQJFULWHULDZLWKRI¿FH
VWDIILQD¿HOGVHWWLQJ
/LJKWLQJ LV RI FRQFHUQ IRU DOO JURXSV LQ VRFLHW\ DQG LW ZRXOG EH YHU\
LQWHUHVWLQJWRVWXG\OLJKWLQJDSSOLFDWLRQVIRUJURXSVWKDWDUHPRUHYXOQHUDEOH
ZLWK WKH LQWHQWLRQ RI HVWDEOLVKLQJ VROXWLRQV WKDW DUH UHOHYDQW WR WKH XVHUV
6XFKJURXSVPLJKWLQFOXGHFKLOGUHQROGSHRSOHDQGYLVXDOO\LPSDLUHGSHRSOH
7KH¿QDOVWXG\6WXG\,9PDGHPHFXULRXVDERXWKRZOLJKWLQJGHVLJQ
UHVHDUFKKDVEHHQFRQGXFWHGLQTXDOLWDWLYHUHVHDUFKHQYLURQPHQWV$UHYLHZ
RIRI¿FHOLJKWLQJGHVLJQEDVHGRQTXDOLWDWLYHPHWKRGVLVWRP\NQRZOHGJH
QRWFXUUHQWO\DYDLODEOH
7KLVWKHVLVLVDVWHSSLQJVWRQHIRUIXWXUHOLJKWLQJGHVLJQUHVHDUFK0\KRSH
LVWKDWIXWXUHVWXGLHVFDQEHQH¿WDQGGHYHORSXVLQJWKHVWXGLHVLQFOXGHGLQWKLV
WKHVLV ,KRSH WKDWVWXG\LQJKXPDQSHUFHSWLRQVDQGSK\VLRORJLFDO UHDFWLRQV
LQLQWHUDFWLRQZLWKWKHFRQWH[WZLOOEHPRUHIUHTXHQWDQGWKDWVRPHRIP\
GLVFRYHULHVZLOOEHDSSOLFDEOHDVOLJKWLQJUHVHDUFKDGYDQFHV
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Standards and guides
$)6  6ZHGLVK :RUN (QYLURQPHQW $XWKRULW\ UXOHV IRU WKH GHVLJQ
RI WKH ZRUN HQYLURQPHQW $UEHWVPLOM|YHUNHWV I|UHVNULIWHU RP
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APPENDIX 1
 The lighting of the office task area 
 
 
 
School of Engineering, Jönköping University  Department of Lighting Science 
Box 551 11 Jönköping  Phone: 036 - 101555 
 
I volunteer as a participant in the study ”The lighting of the office task area”  
 
 
Name:___________________________________________________________________  
 
Address:_________________________________________________________________  
 
Postal code:_________________ City:__________________________________________ 
 
e-mail:__________________________________________    
 
Phone:____________________ Cell: ______________________________________  
 
Year of birth:_______________ 
 
Occupation:       
 
 
Glasses:  no   yes Contactlenses:  no  yes 
 
Other vision impairments:  :  no  yes 
 
If yes, please describe your impairment     
 
Colour vision:  good   not good   don´t know 
 
 
Have you been unconscious  
as a result of an accident, intoxication or epilepsy?   no  yes 
 
Are you medicating regularly?    no  yes 
If yes, please name your 
medication_____________________________________________________________  
 
At what time do you normally rise  
in the morning? ____________________________________________________________ 
 
Do you have any food allergies? 
If yes, please describe 
them_____________________________________________________________________ 
 
Are you a vegetarian      no  yes 
 
The study takes place Monday through Friday, 8 am - 4.30 pm, on the premises of Munksjö 
AB, Barnarpsgatan 39c. We will get in touch with you to schedule your participation. 
 
 
RETURN THIS FORM IN THE APPENDED ENVELOPE! 
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

 
Please tick the appropriate box 
 
1. Gender:
 female  male 
 
2. Age:
 
3. Work task
 
4. Education
 
5. Number of years in the occupation:
 
 
 
 
6. What characteristics do the offices you do the lighting design for have? Tick one or several 
alternatives. 
 
 
open layout solutions 
 
 
personal offices 
 
 
Dcombination of open layout and personal offices 
 
 
 
 
 
7.What is your starting point for the lighting design? Choose one of the following alternatives 
and tick in the appropriate box. 
 
 
  ambient lighting is the starting point for the lighting design 
 
 
 work task light is the starting point for the lighting design 
 
 
 a combination of ambient light and work task light is the starting point for the lighting design 
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8. How important do you consider the following information to be when choosing luminaire? Tick 
in the boxes on the scales. 
 
 
Data little       very important 
     1       2        3      4        
 
 
 
Photo  little       very important 
     1       2        3      4        
 
 
 
Price  little       very important 
     1       2        3      4        
 
 
 
References from collegues or sales persons  
alt. previous experience of the same luminaire  little       very important 
     1       2        3      4        
 
 
 
Demonstrations  little       very important 
     1       2        3      4        
 
 
 
Maintenance 
(flexibility, type of light source, exchange of light source, 
cleaning, mounting)  little       very important 
     1       2        3      4        
 
 
 
Operation (energy consumption,  
expected life of light source)  little       very important 
     1       2        3      4        
 
 
 
Possibility to recycle discarded luminaire  little       very important 
     1       2        3      4        
 
 
 
Feedback from users   little       very important 
     1       2        3      4        
 
 
 
Other, IRUH[DPSOH« little       very important 
     1       2        3      4        
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9b. To what degree do you consider the following criteria when designing the work task 
lighting? Please tick in the appropriate box.  
 
Luminance  
(reflected light, dependant on illuminance and  
the reflectance of the surface)  little       very important 
     1       2        3      4        
 
 
 
Glare little       very important 
     1       2        3      4        
 
 
 
Shadows  little       very important 
     1       2        3      4        
 
Reflections  
(dependant on light treatment in the luminaire and  
the texture and shine of the illuminated surface)  little       very important 
     1       2        3      4        
 
 
 
Direction of light (location of the most illuminated spot) little       very important 
     1       2        3      4        
 
 
Contrast (difference between illuminated surface and  
less illuminated surface)   little       very important 
     1       2        3      4        
 
 
 
Illuminance (amount of light)   little       very important 
     1       2        3      4        
 
 
 
Colour of light from the luminaire  little       very important 
     1       2        3      4        
 
 
 
Colour rendering little       very important 
     1       2        3      4        
 
 
 
Position of luminaire in relationship to  
the work task area little       very important 
     1       2        3      4        
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9b. To what degree do you consider the following criteria when designing the work task 
lighting? Please tick in the appropriate box.  
 
Luminance  
(reflected light, dependant on illuminance and  
the reflectance of the surface)  little       very important 
     1       2        3      4        
 
 
 
Glare little       very important 
     1       2        3      4        
 
 
 
Shadows  little       very important 
     1       2        3      4        
 
Reflections  
(dependant on light treatment in the luminaire and  
the texture and shine of the illuminated surface)  little       very important 
     1       2        3      4        
 
 
 
Direction of light (location of the most illuminated spot) little       very important 
     1       2        3      4        
 
 
Contrast (difference between illuminated surface and  
less illuminated surface)   little       very important 
     1       2        3      4        
 
 
 
Illuminance (amount of light)   little       very important 
     1       2        3      4        
 
 
 
Colour of light from the luminaire  little       very important 
     1       2        3      4        
 
 
 
Colour rendering little       very important 
     1       2        3      4        
 
 
 
Position of luminaire in relationship to  
the work task area little       very important 
     1       2        3      4        
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10. When designing the lighting environment, how important do you consider the properties of 
the luminaire to be?  
Please tick in the appropriate box.  
 
Design  little       very important 
     1       2        3      4        
 


Price excl. mounting  little       very important 
     1       2        3      4        
 


Luminous flux little       very important 
     1       2        3      4        
 


Light modulation little       very important 
     1       2        3      4        
 
 
 
Light quality / Light colour little       very important 
     1       2        3      4        
 


Control /flexibility of the luminaire  little       very important 
     1       2        3      4        
 


Mounting of the luminaire  little       very important 
     1       2        3      4        
 


Heat impact on building construction lite       mycket 
               1       2        3        4     
 


Spatial demands in the building construction little       very important 
     1       2        3      4        
 


Maintenance  little       very important 
     1       2        3      4        
 


2WKHUIRUH[DPSOH«  little       very important 
     1       2        3      4        
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11. How much influence on the following do you consider yourself to have : Please tick in the 
appropriate box. 
 
 
Choice of luminaire?  little       very much 
     1       2        3      4        
 
 
 
Positioning of luminaires?  little       very much 
     1       2        3      4        
 
 
 
Number of luminaires?  little       very much 
     1       2        3      4        
 
 
  
12. Important aspects not previously mentioned in the questionnaire: 
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
 
7HVWSURWRFRO 
7LPH 'XUDWLRQ 7DVN 6FDOH
  6DOLYDVDPSOLQJ &RUWLVROQPRO/
0HODWRQLQQJ/
  %UHDNIDVW 
  +HDOWKVFUHHQLQJTXHVWLRQQDLUH QRPLQDO
'D\RQH
RQO\
 3HUVRQDOLW\W\SHTXHVWLRQQDLUH 6HPDQWLF


 ([SHULPHQWDOVHWWLQJHQWHUHG 
 PLQXWHV  (QYLURQPHQWHYDOXDWLRQ 6HPDQWLF
 PLQXWHV 0RRGHYDOXDWLRQV /LNHUW


PLQXWHV6WDUWXS
WLPHIRUH[SHULPHQWHU
9LJLODQFHWHVW 
 PLQXWHV 9LJLOYLJLODQFHWHVW 5HDFWLRQWLPH
QXPERIHUURUV


KRXUPLQXWHV 5HDGDQGPRGHUQL]HWH[WRQ
VFUHHQ



 6DOLYDVDPSOLQJ &RUWLVROQPRO/
0HODWRQLQQJ/


PLQXWHV /XQFKLQH[SHULPHQWDOVHWWLQJ
RQRQHVRZQ

 PLQXWHV 7RWDOLPSUHVVLRQRIOLJKWLQJ /LNHUW
 PLQXWHV ,PSUHVVLRQRIWDVNOLJKWLQJ /LNHUW
 PLQXWHV 0RRGHYDOXDWLRQV /LNHUW
 KRXUVPLQXWHV UHDGHERRNRQ9'8 
 PLQXWHV 9LVXDOFRPIRUW 6HPDQWLF
/LNHUW
 PLQXWHV 0RRGHYDOXDWLRQV /LNHUW
 PLQXWHVVWDUWXS
WLPHIRUH[SHULPHQWHU
 
 PLQXWHV 9LJLOYLJLODQFHWHVW 5HDFWLRQWLPH
QXPERIHUURUV
  6DOLYDVDPSOLQJ &RUWLVROQPRO/
0HODWRQLQQJ/
0HODWRQLQQJ/
  'HEULHILQJ 
  (QGRIGD\ 
 

90
  participant nr  
  Date :____________ 
 
 
 
Jönköpings Tekniska Högskola Avdelningen för Belysningsvetenskap  
Box 551 11 Jönköping tel: 036 – 10 15 55 
 
Please fill in this form  
to help us understand how you feel today. 
 
Health status, female 

Are you an early riser? 
( ) Yes  ( ) No 
 
Are you alert in the evening? 
( ) Yes ( ) No 
 
How is your sleep? 
( ) Good   ( ) Bad 
 
Do you have recurring moodiness at a certain time of year? 
( ) Yes ( ) No 
If yes, at what time of year? __________________________ 
 
Have you been ill within the last two days? 
( ) Yes ( ) No 
 
Do you feel as if you are carrying an infection e.g. a cold? 
( ) Yes ( ) No 
 
Are you on any hormonal medication e.g. the pill, oestrogen plaster etc.? 
( ) Yes ( ) No 
 
Are you pregnant?  
( ) Yes ( ) No 
 
Where in your menstrual cycle are you? Mark with an X. 
 
    
Menstrual bleeding 
 
 
How many hours do you spend in front of a computer every day?_______________ 
 
 
What is your most frequent task using the computer?_____________________ 
APPENDIX 4
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© Gunilla Burell  participant nr  
 
 
 Seldom Some-
times 
Often Fre-
quent
 
1. I feel short of time. 
 
1 
 
2 
 
3 
 
4 
 
2. I move swiftly as if in a hurry. 
 
1 
 
2 
 
3 
 
4 
 
3. I do not like standing in line. 
 
1 
 
2 
 
3 
 
4 
 
4. I get irritated at other car drivers. 
 
1 
 
2 
 
3 
 
4 
 
5. I am high strung and push myself. 
 
1 
 
2 
 
3 
 
4 
 
6. I get impatient with slow people. 
 
1 
 
2 
 
3 
 
4 
 
7. I compete with myself and others. 
 
1 
 
2 
 
3 
 
4 
 
8. I work with two or more tasks at the same time. 
 
1 
 
2 
 
3 
 
4 
 
9. My state of mind is irritated and upset. 
 
1 
 
2 
 
3 
 
4 
 
10. I speak quickly and with emphasis. 
 
1 
 
2 
 
3 
 
4 
 
11. I catch myself being stressed when I really am not in a 
hurry. 
 
 
1 
 
 
2 
 
 
3 
 
 
4 
 
12. I feel annoyed with clumsy and sloppy people. 
 
1 
 
2 
 
3 
 
4 
 
13. I´m a fast eater and always the first to leave the table. 
 
1 
 
2 
 
3 
 
4 
 
14. I like to have the last say and to convince other people 
that I am right. 
 
 
1 
 
 
2 
 
 
3 
 
 
4 
 
15. I have tantrums. 
 
1 
 
2 
 
3 
 
4 
 
16. I am unfocused in converations. 
 
1 
 
2 
 
3 
 
4 
 
17. I have a hard time relaxing. 
 
1 
 
2 
 
3 
 
4 
 
18. I interrupt other people. 
 
1 
 
2 
 
3 
 
4 
 
19. Other people´s mistakes annoy me. 
 
1 
 
2 
 
3 
 
4 
 
20. People around me tell me to relax and calm down. 
 
1 
 
2 
 
3 
 
4 
 
 
Cirkel the number that is most appropriate to you normal reaction.  
Try to answer as swiftly and honestly as possible. 
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5LNDUG.OOHU/XQG 

 
INSTRUCTION 
 
 
It is possible to give a number of different evaluations  to an environment. It is 
possible to perceive it to be large or small, more or less beautiful or more or less 
uniform. 
 
This document consists of a number of evaluation scales. Please tick a box for how 
you perceive different aspects of the environment, where you are at the moment. 
 
Here is an example of an evaluation scale: 
 
LARGE 
a little        a lot 
 
Right on top of the scale is the quality of the environment that the scale is set to 
evaluate (LARGE). The scale has seven steps. The box to the left means that only a 
little of the quality is present in the environment and the box to the right means that a 
lot of the quality is present. Tick the box by moving the digital arrow to the box and 
press left on the mouse. Tick only one box. If you want to remove your tick, press left 
on the mouse again, while the digital arrow is on the box. Use the scroll bar to the 
right hand side of the screen to flip pages in the document. 
All evaluations should be made while in the environment. 
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MODERN 
 
a little        a lot 
 
 
 
VARIED 
 
a little        a lot 
 
 
 
UGLY 
 
a little        a lot 
 
 
 
STRANGE 
 
a little        a lot 
 
 
 
COSTLY 
 
a little        a lot 
 
 
 
MASCULIN 
 
a little        a lot 
 
 
 
STIMULATING 
 
a little        a lot 
 
 
 
ENCLOSED 
 
a little        a lot 
 
 
 
94
APPENDIX 6


      
 
 
FUNCTIONAL 
a little        a lot 
 
 
 
GROOMED 
 
a little        a lot 
 
 
 
ORDINARY 
 
a little        a lot 
 
 
 
SECURE 
 
a little        a lot 
 
 
STILISTICALLY PURE 
 
a little        a lot 
 
 
 
BORING 
 
a little        a lot 
 
 
 
FRAGILE 
 
a little        a lot 
 
 
 
 
SUBDUED 
 
a little        a lot 
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TIMELESS 
 
a little        a lot 
 
 
 
OPEN 
 
a little        a lot 
 
 
 
IDYLLIC 
 
a little        a lot 
 
 
 
SURPRISING 
 
a little        a lot 
 
 
 
SIMPLE 
 
a little        a lot 
 
 
 
OLDFASHIONED 
 
a little        a lot 
 
 
 
CONSISTENT 
 
a little        a lot 
 
 
 
SPIRITUAL 
 
a little        a lot 
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GOOD 
 
a little        a lot 
 
 
 
 
LIMITED 
 
a little        a lot 
 
 
 
POTENT 
 
a little        a lot 
 
 
 
NEW 
 
a little        a lot 
 
 
 
EXCLUSIVE 
 
a little        a lot 
 
 
 
COMPLEX 
 
a little        a lot 
 
 
 
COSY 
 
a little        a lot 
 
 
 
 
FEMININE 
 
a little        a lot 
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WHOLENESS 
 
a little        a lot 
 
 
 
 
BRUTAL 
 
a little        a lot 
 
 
 
SPECIAL 
 
a little        a lot 
 
 
 
AIRY 
 
a little        a lot 
 
 
 
When you have completed all the evaluations press SAVE  at the top left of the 
screen. Close the document by pressing X to the top right of the screen. 
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INSTRUCTION 
 
We experience many feelings over a day. Sometimes we are in a good mood, at 
other times we are unhappy. We might feel stressed, cross, uncaring, slack etc. 
Sometimes feelings invade us, but most of the time they are in the background, 
without us noticing them. If we stop to think, it is easier to recognise our present state 
of mind.  
 
This form consists of a number of evaluation scales, where we would like you to mark 
the state of mind that you are in right now. This is an example of an evaluation scale:  
 
 
 
very tired  
 
pretty tired  
 
pretty rested  
 
very rested 
This particular scale evaluates whether you feel tired or rested.  
The scale has 4 steps. The box to the very left implies that you feel very tired, and 
the box to the very right that you feel very rested. The boxes in between are 
intermediate steps.  
Tick the box by moving the digital arrow to the box and press left on the mouse. Tick 
one of the four boxes. If you want to remove your tick, press left on the mouse again, 
while the digital arrow is on the box. 
On the following pages are several evaluation scales. Please use them to mark how 
you are feeling right now. Do not contemplate the answers but answer swiftly and 
spontaneously. Please do not bypass any scales.  
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I FEEL RIGHT NOW: 
 
 
 
very tired  
 
pretty tired  
 
pretty 
rested 
 
 
very rested 
 
 
 
very safe  
 
pretty 
safe 
 
 
pretty 
anxious 
 
 
very anxious 
 
 
 
 
very 
bored 
 
 
pretty 
bored 
 
 
pretty 
interested 
 
 
very interested 
 
 
 
 
very 
confident 
 
 
pretty 
confident 
 
 
pretty 
indecisive 
 
 
very indecisive 
 
 
 
 
very alert  
 
pretty 
alert 
 
 
pretty sleepy  
 
very sleepy 
 
 
 
 
 
 
very angry  
 
pretty 
angry 
 
 
pretty kind  
 
very kind 
 
 
 
 
very 
efficent 
 
 
pretty 
efficent 
 
 
pretty 
unattempting 
 
 
very unattempting 
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very 
dependent 
 
 
pretty 
dependent  
 
pretty 
independent  
 
very independent 
 
 
 
 
 
very sleepy  
 
pretty 
sleepy  
 
pretty alert  
 
very alert 
 
 
 
 
 
 
very happy  
 
pretty happy 
 
 
pretty sad  
 
very sad 
 
 
 
 
very 
uninterested 
 
 
pretty 
uninterested  
 
pretty 
engaged 
 
 
very engaged 
 
 
 
 
very strong 
 
 
 
pretty strong 
 
 
pretty weak  
 
very weak 
 
When you have completed all the evaluations press SAVE  at the top left of the 
screen. Close the document by pressing X to the top right of the screen. 
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VIGIL Vigilance 
*6FKXKIULHG6&+8+)5,('*PE+ 
The assessment of vigilance based on monotonous monitoring tasks is realistic, valid and highly
reliable.  
Application 
$VVHVVPHQWRIDWWHQWLRQLQWKHIRUPRIVXVWDLQHGYLJLODQFHLQDORZVWLPXOXVREVHUYDWLRQVLWXDWLRQ
VXLWDEOHIRUXVHZLWKLQGLYLGXDOVDJHGDQGRYHU 
Theoretical background 
&KDOOHQJHVLQYROYLQJYLJLODQFHDUHFKDUDFWHUL]HGE\WKHIROORZLQJFRQGLWLRQV a OHQJWK\WHVWUHTXLUHV
XQLQWHUUXSWHGYLJLODQFHRIWKHVXEMHFWWKHVLJQDOVZKLFKQHHGWREHDWWHQGHGWRDSSHDULUUHJXODUO\DQG
GRQRWDXWRPDWLFDOO\DWWUDFWDWWHQWLRQ7KHVWLPXOLSUHVHQWHGWKHUHIRUHQHHGWREHRIUHODWLYHO\ORZ
LQWHQVLW\DQGFULWLFDOHYHQWV QHHGWRRFFXUUHODWLYHO\LQIUHTXHQWO\$VDJHQHUDOSULQFLSOHDPD[LPXPR
FULWLFDOVWLPXOLSHUKRXULVVXJJHVWHG7KHGHFOLQHLQSHUIRUPDQFHLQYLJLODQFHH[SHULPHQWVLV
explained by the lowering of the subject’s activation level and the attendant increase in response 
ODWHQF\$FFRUGLQJWRQHXURSK\VLRORJLFDODFWLYDWLRQWKHRU\VWLPXOXVSRYHUW\OHDGVWRWKHFRUWH[EHLQJ
LQVXIILFLHQWO\VWLPXODWHGE\WKHDVFHQGLQJUHWLFXODUDFWLYDWLQJV\VWHP$5$67KHFHUHEUDOFRUWH[
WKHUHIRUHIDLOVWRUHFHLYHWKHZDNHuSLPSXOVHQHHGHGWRVXVWDLQSDUWLFXODUDFWLYLWLHVWKLVUHVXOWVLQ
SV\FKRORJLFDOH[KDXVWLRQDQGKHQFHLQDGHFOLQHLQSHUIRUPDQFHHIILFLHQF\,WLVWKLVVLWXDWLRQZKLFK
has given rise to the concept of being “overchallenged by understimulation”.  
Administration 
$ZKLWHGRWPRYHVDORQJDFLUFXODUSDWKLQVPDOOMXPSV6RPHWLPHVWKHGRWPDNHVDGRXEOHMXPS
ZKHQWKLVKDSSHQVWKHUHVSRQGHQWPXVWUHDFWE\SUHVVLQJDEXWWRQ 
Test forms 
67KHGRWVWKDWPDNHXSWKHFLUFXODUSDWKDUHVKRZQRQWKHVFUHHQDVVPDOOFLUFOHV7KLVIRUP
GLIIHUHQWLDWHVRQO\DPRQJSHUIRUPDQFHVWKDWDUHZHOOEHORZDYHUDJHLWLVLQWHQGHGSULPDULO\IRUXVH
ZLWKSDWLHQWVZKRVHYLJLODQFHLVWKRXJKWWREHVLJQLILFDQWO\LPSDLUHG   6LJQLILFDQWVWLPXOLDSSHDU
FRQVLGHUDEO\PRUHIUHTXHQWO\WKDQLQ IRUPV6DQG6 
6,QWKLVIRUPWKHSDWKLVQRWPDUNHGRXWRQWKHVFUHHQ7KHUHVSRQGHQWPXVWDVVHVVZKHWKHUWKH
ZKLWHGRWKDVPDGHDGRXEOHMXPS FULWLFDOVWLPXOXVRUQRW 
6,GHQWLFDOWR6EXWWKHOHQJWKRIWKHWHVWLVLQFUHDVHGWRPLQXWHV 
Scoring 
7KHIROORZLQJYDULDEOHVDUHFDOFXODWHG1XPEHURIFRUUHFW1XPEHURILQFRUUHFW0HDQYDOXHRI
UHDFWLRQWLPHFRUUHFWVHF*UDGLHQWRIFRUUHFWDQG*UDGLHQWRIUHDFWLRQWLPHFRUUHFWWRJHWKHUZLWKWK
DVVRFLDWHGPHDVXUHVRIH[DFWLWXGH 
Reliability 
'HSHQGLQJRQWKHWHVWYHUVLRQDQGWKHFRPSDULVRQVDPSOHWKHIROORZLQJVSOLWKDOIUHOLDELOLWLHVZHUH
REWDLQHGIRUWKHPDLQYDULDEOHV1XPEHURIFRUUHFWU – U 1XPEHURILQFRUUHFWU – 
U 0HDQYDOXHRIUHDFWLRQWLPHFRUUHFWU – U  
Validity 
&ULWHULRQYDOLGLW\LVJLYHQDOOWKHFULWHULDUHTXLUHGLQWKHPRVWLPSRUWDQWWKHRULHVIRUWKHPHDVXUHPHQ
RIYLJLODQFHDUHPHW7HVWVRIH[WUHPHJURXSYDOLGLW\IRXQGWKDWSDWLHQWVZLWKULJKWhemisphere 
FHUHEUDOOHVLRQVREWDLQHGVLJQLILFDQWO\ZRUVHUHVXOWVWKDQSDWLHQWVZLWKFRPSDUDEOHOHIWhemisphere 
EUDLQLQMXU\ 
Norms 
6VDPSOHRIDGXOWV1 VDPSOHRIFKLOGUHQ\RXQJSHRSOHDJHG– 1 6ZHGLVKMRE
VHHNHUV1 WUDIILFSV\FKRORJLFDOFOLHQWV1 DQGQHXURORJLFDOSDWLHQWV1  
6$XVWULDQQRUPVDPSOH1 VDPSOHRISV\FKLDWULFSDWLHQWV1 6ZHGLVKMREVHHNHUV1 
DQG6ZHGLVKDSSOLFDQWVIRUWHFKQLFDORFFXSDWLRQV1  
6&RPSDULVRQVFRUHVRI1 SDWLHQWVZLWKVOHHSDSQRHDDUHDYDLODEOH 
References  
6WXUP:	%VVLQJ$1RUPLHUXQJV XQG5HOLDELOLWlWVXQWHUVXFKXQJHQ]XP9LJLODQ]JHUlW
QDFK4XDWHPEHUXQG0DO\'LDJQRVWLFD 

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INSTRUCTION 
 
Following is a text by Hjalmar Bergman from Projekt Runeberg (runeberg.org). This 
is a project where volunteers are working to create free electronic editions of classic 
Nordic literature, and to make them available over the internet. It started in 1992 at 
the computer club LYSATOR at Linköping university. Here you can find the largest 
internet based collection of Nordic literature.  
Hjalmar Bergman was born on September 19, 1883, in Örebro, and died januari 1, 
1931, in Berlin. Well-known novels are for example ”Farmor och vår herre” and 
”Chefen fru Ingeborg”.  
The text below is the first part of ”Chefen fru Ingeborg”. Your assignment is to 
modernize the text with new spellings, modern ways of addressing people and to add 
every day items that did not exist at the time when these events took place.  
When the voice in the loudspeaker asks you to finish your work, please close up 
without hurrying and press SAVE  at the top left of the screen. Close the document 
by pressing X to the top right of the screen. 
Here follows the text: 
VÅREN 
+XUE|UMDUHQKlQGHOVH"+XUI|UO|SHUGHQ"9DUVOXWDUGHQ"%HW\GHUGHQOLGDQGHHOOHUO|MH"2FK
KDUGHQQnJRQDQQDQEHW\GHOVHHQEHW\GHOVHVRPIDOOHUXWDQI|UOLGDQGHRFKO|MH" 
'HQQDKlQGHOVHVSHUVRQHUlURI\UD'lUWLOONRPPHUQnJUDELSHUVRQHUEODQGYLONDPlUNDVL
IUlPVWDUlFNDQIUX-XOLD.RHUQHUHQEHU|PGVNnGHVSHOHUVND+RQlULFNHGHQYLNWLJDVWH
ELSHUVRQHQPHQKRQlUGHQPHVWWDOWUlQJGD 
Hattarna 
)UX.RHUQHUEHIDQQVLJLKXVHW%DO]DUVVSHJHOUXP'HWYDULFNHHWWVSHJHOUXPDYVHWWI|U
NXQGHUQDXWDQHWWVnGDQWGlUNULQJUHVDQGHDJHQWHUEUXNDGHI|UHYLVDVLQDYDURU&KHIVNRQWRUHW
OnJQlVWLQWLOO2FKEUHGYLGIUX.RHUQHUVWRGPRGH RFKNRQIHNWLRQVILUPDQ-DFTXHV%DO]DUV
FKHIRFKLQQHKDYDUHIUX,QJHERUJ%DO]DU'HVVXWRPNULQJVYlYDGHVVNnGHVSHOHUVNDQDYWYHQQe 
XQJDYDFNUDIOLFNRUVRPLQVYHSWHKHQQHLDOOHKDQGDW\JHUXWV|NWDRFKULND'HEHWMlQDGH
KHQQHVRPlQJODUQDMXQJIUX0DULDPHGPMXNDDUPU|UHOVHUXSSUHSDGHNQlIDOOE|OMDQGH
NURSSVE|MQLQJDU'HUDVVN|QDRFKRVNXOGVIXOODXQJDDQOHWHQVWUnODGHDY«««««« 
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INSTRUCTION 
 
 
It is possible to evaluate the lighting in a number of different ways. It can 
be perceived as warm or cold, more or less subdued or more or less 
varied etc.  
 
This form consists of a number of evaluation scales, where we would like 
you to mark how you experience the ambient lighting in the room . 
This is an example of an evaluation scale:  
 
strong 
       
weak 
 
The scale has 7 steps. The box to the very left implies that the word 
³VWURQJ´ LVPRVW LQ OLQHZLWKKRZ\RXSHUFHLYH WKHDPELHQW OLJKWLQJDQG
WKHER[WRWKHYHU\ULJKWWKDWWKHZRUG³ZHDN´LVPRVWLQOLQHZLWKKRZ\RX
perceive the lighting. The boxes in between are intermediate steps.  
Tick the box by moving the digital arrow to the box and press left on the 
mouse. Tick only one box. If you want to remove your tick, press left on 
the mouse again, while the digital arrow is on the box. 
Use the scroll bar to the right hand side of the screen to flip pages in the 
document. 
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
How do you perceive the ambient lighting in the room? 
 
dark 
       
light 
comfortable 
       
uncomfortable 
colourless 
       
coloured 
strong 
       
weak 
dispersed 
       
concentrated 
warm 
       
cold 
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
unevenly 
distributed        
evenly 
distributed 
hard 
       
soft 
diffused 
       
focused 
natural 
       
unnatural 
clear 
       
murky 
varied 
       
uniform 
mild 
       
sharp 
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
glary 
       
shielded 
subdued 
       
brilliant 
How do you think this ambient lighting influences your well-being?  
 
deteriorates 
 
 
improves 
 
 
 
How do you think this ambient lighting influences your work 
performance? 
 
deteriorates 
 
   
improves 
 
 
 
 
When you have completed all the evaluations press SAVE  at the top 
left of the screen. Close the document by pressing X to the top right of 
the screen  
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
 
INSTRUCTION 
 
 
It is possible to evaluate the lighting in a number of different ways. It can 
be perceived as warm or cold, more or less subdued or more or less 
varied etc.  
 
This form consists of a number of evaluation scales, where we would like 
you to mark how you experience the work task lighting near the 
computer screen. 
This is an example of an evaluation scale:  
 
dark 
       
light 
 
The scale has 7 steps. The box to the very left implies that the word 
³dark´ LVPRVW LQ OLQHZLWKKRZ\RXSHUFHLYH WKHwork task lighting, and 
WKHER[WRWKHYHU\ULJKWWKDWWKHZRUG³light´LVPRVWLQOLQHZLWKKRZ\RX
perceive the lighting. The boxes in between are intermediate steps.  
Tick the box by moving the digital arrow to the box and press left on the 
mouse. Tick only one box. If you want to remove your tick, press left on 
the mouse again, while the digital arrow is on the box. 
Use the scroll bar to the right hand side of the screen to flip pages in the 
document. 
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
How do you perceive the work task lighting near the computer screen? 
 
dark 
       
light 
comfortable 
       
uncomfortable 
colourless 
       
coloured 
strong 
       
weak 
dispersed 
       
concentrated 
warm 
       
cold 
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
unevenly 
distributed        
evenly 
distributed 
hard 
       
soft 
diffused 
       
focused 
natural 
       
unnatural 
clear 
       
murky 
varied 
       
uniform 
mild 
       
sharp 
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
glary 
       
shielded 
subdued 
       
brilliant 
How do you think this work task lighting influences your well-being?  
 
deteriorates 
 
 
improves 
 
 
 
How do you think this work task lighting influences your work 
performance? 
 
deteriorates 
 
   
improves 
 
 
 
 
When you have completed all the evaluations press SAVE  at the top 
left of the screen. Close the document by pressing X to the top right of 
the screen  
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  
Visual ergonomics 
When you are working in front of a computer screen you might perceive different 
physiological sensations. It is too warm or too cold, it itches or you perceive a diffuse 
discomfort.  
This form contains a number of scales about visual ergonomics.  
Mark with an X if you perceive yourself to experience or not to experience a 
discomfort. If you mark in the “yes” box, proceed to the right and mark how often and 
how severely you perceive the discomfort.  
This is an example of an evaluation scale: 
 
    Frequency during 
the day 
 Severeness 
 Yes No  Odd 
times 
Several 
times 
All the 
time 
 trivial  moderate severe 
Stinging 
eyes 
  
 
   
 
   
 
This scale is about stinging eyes. The scale has 2 steps. Tick the box to the left if you 
have stinging eyes, and the box to the right if you do not. The boxes further to the 
right tells how often and how severely you experience the discomfort.  
Tick one of the boxes “yes” or “no” by moving the digital arrow to the box and press 
left on the mouse. Proceed to the right hand side boxes and tick them if you 
answered “yes” at the beginning. If you want to remove your tick, press left on the 
mouse again, while the digital arrow is on the box. Use the scroll bar to the right hand 
side of the screen to flip pages in the document. 
On the next pages are several similar scales. Tick the scales to describe your 
presents status. . Do not contemplate the answers but answer swiftly and 
spontaneously. Please do not bypass any scales. 
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
Do you presently experience any of the following discomforts to your eyes? 
 
 Frequency during the day  
 Yes No  Odd 
times 
Several 
times 
All the 
time 
 trivial  moderate severe 
Stinging 
  
 
   
 
   
Itching 
  
 
   
 
   
Gravel 
  
 
   
 
   
Ache 
  
 
   
 
   
Light sensitivity 
  
 
   
 
   
Red eyes 
  
 
   
 
   
Teary eyes 
  
 
   
 
   
Dry eyes 
  
 
   
 
   
Tired eyes 
  
 
   
 
   
Headache 
  
 
   
 
   

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
This question is only to be answered if you have ticked discomforts above, if not 
move on to the next question.  
Do you consider the discomforts to be connected to your present worktasks?  
 Yes, absolutely 
 Yes, maybee 
 Probably not, they result from  
 No, absolutely not, they result from 
 
 I don´t know 
 
 Yes No 
Are you using glasses at the 
moment?   
Are you using lenses at the 
moment?   
 
What do you think of the lighting levels in this room? 
Much too 
weak      
Much too high 
 
I experience the lighting to produce shadows that are: 
Much too 
diffuse      
Much too sharp 
 
What do you think about the colour of light from the lighting? 
Much too 
warm      
Much too cold 

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Are you bothered by strong light from the luminaires? 
No, not at all 
     
Yes, very much  
 
Do you perceive glints and reflexes on your screen? 
No, not at all 
     
Yes, very much 
 
How do you evaluate the lighting in the work task area? 
Very bad 
     
Very good 
 
How is the temperature in the room? 
Much too 
warm      
Much too cold 
 
How is the air in the room? 
Much too dry 
     
Much too moist 
 
Are you normally bothered by daylight glare from the window? 
 During the light 
season 
During the dark 
season 
Very often 
  
Pretty often 
  
Sometimes  
  
Seldom 
  
Almost never 
  

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Do you experience one or several of the following muscular and skeletal 
discomforts?  
If you answer “yes” to a discomfort, move on to the right and describe how often and 
to what extent you experience the discomfort.  
     Frequency  Severeness 
Location  Yes  No  Odd 
times 
Several 
times 
All the 
time 
 trivial  moderate severe 
Hand  right   
  
 
   
 
   
 left  
  
 
   
 
   
Lower 
arm 
right   
  
 
   
 
   
 left  
  
 
   
 
   
Elbow right   
  
 
   
 
   
 left  
  
 
   
 
   
Upper 
arm 
right   
  
 
   
 
   
 left  
  
 
   
 
   
Shoulder right   
  
 
   
 
   
 left  
  
 
   
 
   
Neck  right   
  
 
   
 
   
 left  
  
 
   
 
   
Back right   
  
 
   
 
   
 left  
  
 
   
 
   
When you have completed all the evaluations press SAVE  at the top 
left of the screen. Close the document by pressing X to the top right of 
the screen. 
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  participant  nr  
 
 
 
 
Jönköpings Tekniska Högskola Avdelningen för Belysningsvetenskap  
Box 551 11 Jönköping tel: 036 – 10 15 55 
Date: 
De-briefing  check list 
Let´s go into my office and talk about how you experienced the day. 
(Sit down comfortably before starting the session) 
 
How did it feel to be in the room all day? 
 
 
Is there anything in the room that you would´ve liked to be different? 
 
 
Has anything else except for the room and the lighting had an impact on 
you today? 
 
 
Is there anything in the lighting that you would´ve liked to change? 


How did the assignements work out? 
 
 
Was screen visibility good? 
 
 
Was there anything in the surroundings outside the room that you felt 
uncomfortable with? 
 
 
Do you have anything else that you would like to discuss? 
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6WXG\,9.H\ZRUGV XVHGLQGDWDEDVHVHDUFK 
 
Keywords 
2IILFHOLJKWLQJ Office space Sensations  
 
 
 
 
5HODWHGDUWLFOHV 
2IILFHZRUN 9'8FRPSXWHUVFUHHQV &RPIRUW 
/LJKWLQJ 3HUIRUPDQFH )DWLJXH 
'D\OLJKW *ODUH :HOOEHLQJ 
Window +HDOWK 0HODWRQLQ 
9LVXDO $OHUWQHVV *DQJOLRQFHOOV 
:RUNWDVNOLJKWLQJ %LRORJLFDOFORFN )OLFNHU 
$PELHQWOLJKWLQJ &LUFDGLDQ L35*& 
,OOXPLQDQFH 6SHFWUDOVHQVLWLYLW\ $FXLW\ 
/XPLQDQFH 3KRWRentrainment 9LVXDOVXUURXQGLQJV 
6SHFWUDOFRPSRVLWLRQ %ULJKWQHVV ,OOXPLQDWLRQ 
/LJKWFRORXUFRORU 9'7FRPSXWHUVFUHHQV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Appended Papers
Summary of appended paper
Paper A
´&ULWHULD LQÁXHQFLQJ WKH FKRLFH RI OXPLQDLUHV LQ RIÀFH OLJKWLQJµ
Conference paper
7KLVSDSHUSURYLGHVWKHEDFNJURXQGWRP\VWXGLHVZLWKWKHSUDFWLFDODSSOLFDWLRQ
RIFULWHULD LQ WKHGHVLJQSURFHVV7KHSURFHVVRIGHVLJQ LQFOXGHVDQXPEHU
RIGHFLVLRQVIRFXVHGRQFUHDWLQJDVXFFHVVIXOOLJKWVHWWLQJ,QWKLVVWXG\WKH
GLIIHUHQWFULWHULDLQÀXHQFLQJWKHGHVLJQDUHUDWHGE\OLJKWLQJSUDFWLWLRQHUVLQ
WKH ¿HOG XVLQJ DQ HPDLO TXHVWLRQQDLUH7KH UHVXOWV VKRZ WKDW H[SHULHQFH
LV PRUH LQÀXHQWLDO RQ WKH GHVLJQ WKDQ HGXFDWLRQ 7KH K\SRWKHVLV WKDW WKH
SHUFHSWXDO FULWHULD XVHG LQYLVXDO HYDOXDWLRQVRI WKH OLJKW VHWWLQJZRXOGEH
JLYHQKLJKHUUDWLQJVE\SHRSOHZLWKPRUHHGXFDWLRQFRXOGQRWEHSURYHQ
Paper B
´&ULWHULD LQÁXHQFLQJ WKH FKRLFH RI OXPLQDLUHV LQ RIÀFH OLJKWLQJµ
Journal of Design Research, in press
7KLVSDSHUH[DPLQHVWKHUROHRIWKHOLJKWLQJGHVLJQHUDQGWKHGLIIHUHQWHYDOXDWLRQV
RIFULWHULDLQWKHOLJKWLQJGHVLJQSURFHVV,WLGHQWL¿HVLQWULQVLFSURFHVVHVLQWKH
OLJKWLQJGHVLJQSURFHVVDQGGLVFXVVHVWKHLULPSDFW7KHSXUSRVHRIWKHVWXG\LV
WRHVWDEOLVKWKHUROHRIWKHOLJKWLQJGHVLJQHUDQGWRHOXFLGDWHELDVDQGZDQWLQJ
NQRZOHGJHIXUWKHUVWUHQJWKHQLQJDOLJKWLQJGHVLJQSURFHVVWKDWLVEHFRPLQJ
SURJUHVVLYHO\ PRUH FRPSOH[ DQG GLYHUVL¿HG (DUOLHU UHVHDUFK KDV VKRZQ
RI¿FHOLJKWLQJWREHLPSRUWDQWIRUSK\VLRORJLFDODQGSV\FKRORJLFDOSURFHVVHV
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LQKXPDQV'HVSLWHWKHLPSRUWDQFHRIGHVLJQLQJDQHQYLURQPHQWVXSSRUWLQJ
WKHVHSURFHVVHVFULWHULDZHUHQRWHYDOXDWHGDFFRUGLQJWRKRZWKH\UHODWHGWR
WKHVH SURFHVVHV EXW JHQGHU SHUVRQDO NQRZOHGJH DQG OHQJWK RI H[SHULHQFH
SURYHGWRKDYHDQLPSDFWRQWKHHYDOXDWLRQRIGLIIHUHQWFULWHULD7KHVHUHVXOWV
LQGLFDWHWKDWDQLQIRUPDWLRQ¿OWHULQJHIIHFWLVDWKDQG7KHLPSDFWRISHUVRQDO
IDFWRUVZKHQ¿OWHULQJWKHLQIRUPDWLRQLVDVKLJKRUKLJKHUWKDQWKHLQÀXHQFH
RIHGXFDWLRQDQGH[SHULHQFH$GGLWLRQDOO\FXUUHQWUHVHDUFKQHHGVWREHPRUH
UHDGLO\ DYDLODEOH WR SUDFWLWLRQHUV WR HQKDQFH GLIIHUHQWLDWLRQ RI FULWHULD DQG
VXSSRUWOLJKWLQJGHVLJQV
Paper C
´7KHLQÁXHQFHRIDUWLÀFLDOOLJKWLQJRQSHUIRUPDQFHDQGZHOOEHLQJµ
Conference paper
7KHSDSHUSUHVHQWHGLVDSUHYLHZIRFXVLQJRQWKHGLIIHUHQFHH[SHULHQFHG
EHWZHHQ WZRDUWL¿FLDO OLJKW VHWWLQJV(DUOLHU UHVHDUFKKDV VKRZQ WKDW
WKHOLJKWLQJVHWXSKDVDQLQÀXHQFHRQFRPIRUWDQGZHOOEHLQJDVZHOO
DV SHUVRQDO SUHIHUHQFHV IRU LOOXPLQDQFH $GGLWLRQDOO\ WKHUH ZDV D
SUHIHUHQFHIRUVPDOOHUOXPLQDQFHUDWLRVEHWZHHQ9'7DQGEDFNJURXQG
WKDQ WKRVH UHFRPPHQGHG %DVHG RQ WKLV LW ZDV K\SRWKHVLVHG WKDW
LOOXPLQDQFH DQG FRORXU RI OLJKW ZRXOG LQÀXHQFH ZHOOEHLQJ DQG
DOHUWQHVV )XUWKHUPRUH LWZDV SUHVXSSRVHG WKDW SUHIHUUHG OXPLQDQFH
OHYHOV ZRXOG EH UHODWHG WR DJH DQG JHQGHU )RUW\HLJKW SDUWLFLSDQWV
VSHQWRQHGD\LQHDFKRIWZRURRPVZLWKVLPXODWHGRI¿FHWDVNVURRP
DQGOLJKWLQJHYDOXDWLRQIRUPVDQGDSHUIRUPDQFHWHVW5HVXOWVZHUHQRW
SUHVHQWHGLQWKLVSDSHU
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Paper D
´7KH LQÁXHQFHRI WKH OLJKWLQJHQYLURQPHQWRQSHUIRUPDQFHDQG
ZHOOEHLQJLQRIÀFHVµ
Conference paper
7KHLQÀXHQFHRIOLJKWLQJRQRI¿FHVWDIIZHOOEHLQJZDVLQYHVWLJDWHGLQWKUHH
URRPVZLWKGLIIHUHQWOLJKWVHWWLQJV)RUW\VHYHQSDUWLFLSDQWVFRPSOHWHGDWKUHH
GD\VWXG\ZLWKWDVNVRQD9'7$UWL¿FLDOOLJKWLQJLQWZRRIWKHURRPVZDV
FRQWUDVWHGWRD OLJKWVHWWLQJXVLQJRQO\GD\OLJKW ,WKDVEHHQVXJJHVWHGWKDW
YLVXDO FRPIRUW DQG KLJK SHUIRUPDQFH LQ RI¿FH VWDII UHODWHV WR WKH OLJKWLQJ
VHWXS 7KLV VWXG\ VRXJKW WR HVWDEOLVK WKH OLJKWLQJ FRQGLWLRQV WKDW HQVXUH
JRRGVXSSRUWIRURI¿FHVWDIILQD9'7HQYLURQPHQW6DPSOLQJRIVDOLYDIRU
FRUWLVRODQGPHODWRQLQYDULDWLRQVIROORZHGSHUIRUPDQFHWHVWVDQGHYDOXDWLRQV
RIYLVXDOFRPIRUWDQGVWDWHRIPLQG7KHLPSDFWRILOOXPLQDQFHRQDOHUWQHVV
VXJJHVWHGLQHDUOLHUUHVHDUFKZDVK\SRWKHVLVHGE\WKLVVWXG\WREHWUDFHDEOH
LQFRUWLVROYDULDWLRQVDQGLQVHOIDVVHVVHGDOHUWQHVVVFRUHVEXWWKLVFRXOGQRW
EH VXEVWDQWLDWHG 7KH LPSDFW RI LOOXPLQDQFH DQG VSHFWUDO FRPSRVLWLRQ RQ
FRUWLVROOHYHOVZDVHVVHQWLDOO\WKHVDPHLQDOOWKUHHURRPVGLVPLVVLQJDOLQN
EHWZHHQLOOXPLQDQFHFRUWLVROOHYHODQGSHUIRUPDQFH3HUIRUPDQFHZDVEHWWHU
VXVWDLQHGRYHU WKHGD\ LQ WKHGD\OLW URRP LQGLFDWLQJDSRVVLEOHFRUUHODWLRQ
ZLWKWKHVSHFWUDOFRPSRVLWLRQRIWKHOLJKWLQJ
Paper E
´7KHLQÁXHQFHRIOLJKWVHWWLQJVRQURRPSHUFHSWLRQ
FRPIRUWDQGZHOOEHLQJµ
Leukos, accepted with revisions
7KLVSDSHUUHDQDO\VHGGDWDIURPDQHDUOLHUVWXG\7KUHHOLJKWVHWWLQJVZHUH
LQYHVWLJDWHG DV WKH SDUWLFLSDQW ZDV ZRUNLQJ ZLWK9'7EDVHG RI¿FH WDVNV
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7KHUHDQDO\VLVK\SRWKHVLVHGEDVHGRQDQHDUOLHUVWXG\VKRZLQJWKDWFRORXU
WHPSHUDWXUH DQG LOOXPLQDQFH FKDQJHG WKH YLVXDO DSSHDO RI WKH RI¿FH WKDW
&&7DQGYDULDWLRQVLQWKHOLJKWLQJVHWXSZRXOGLQÀXHQFHURRPSHUFHSWLRQ
DVZHOO DVSHUFHLYHGFRPIRUW DQGZHOOEHLQJ DQG WKDWGD\OLJKWRQ LWVRZQ
FRXOG ZHOO VXSSRUW 9'7EDVHG RI¿FH WDVNV +RZHYHU WKH HYDOXDWLRQ RI
SHUFHLYHGOLJKWLQJTXDOLW\URRPSHUFHSWLRQDQGVHOIDVVHVVHGZHOOEHLQJDQG
FRPIRUWSURYHGWREHGHSHQGHQWRQSUHVHQWDWLRQRUGHUDQGDUHODWLRQVKLSZLWK
YDULDWLRQVLQWKHOLJKWLQJVHWXSFRXOGQRWEHHVWDEOLVKHG$VDFRQVHTXHQFHRI
WKHSUHVHQWDWLRQRUGHULPSDFWWKHVWXG\GRHVQRWSRLQWDWRQHRIWKHVHWWLQJV
DVDEHWWHUDOWHUQDWLYHHYHQWKRXJKDWWHQWLRQFDQEHGUDZQWRWKHSUHIHUHQFH
GLVSOD\HGIRUDFRPSOH[OLJKWVHWWLQJWKDWFRPELQHGZLWKDORZHULOOXPLQDQFH
GLG LPSURYH VHOIDVVHVVHG ZHOOEHLQJ 'LI¿FXOWLHV DOVR VWHPPHG IURP WKH
LQVWUXPHQWVQRWEHLQJVHQVLWLYHWRWKHVXEWOHGLIIHUHQFHVWKDWWKHOLJKWVHWWLQJV
SUHVHQWHG DVYHU\ VPDOO FKDQJHV LQ WKH FRPELQDWLRQRIGLIIHUHQW YDULDEOHV
DUH SHUFHSWLEOH EXW KDUG WR SLQSRLQW ,W LV VXJJHVWHG WKDW D FRPELQDWLRQ RI
TXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGVFRXOGSURYHPRUHIUXLWIXOLQWKHSXUVXLW
RIGHVFULELQJWKHH[SHULHQFHRIDOLWHQYLURQPHQW
Paper F
´7KHLQÁXHQFHRIOLJKWHPLWWLQJGLRGHVRQZHOOEHLQJDQGFRPIRUW
LQKRPHRIÀFHVµ
Conference paper
7KLVVWXG\XVHGWZRLGHQWLFDOURRPVRQHZLWKRQO\/('OLJKWVRXUFHVDQG
WKH RWKHUZLWK YDULRXV OLJKW VRXUFHV )ROORZLQJ DQ RQVFUHHQ UHDGLQJ WDVN
D VXUYH\HYDOXDWLQJYLVXDO FRPIRUW WKHYLVXDO H[SHULHQFHRI WKH URRPDQG
WKH OLJKWLQJ H[SHULHQFHZDV FRPSOHWHG E\ WKH HLJKW\ VL[ SDUWLFLSDQWV7KH
UHVXOWVVKRZWKDW WKH\H[SHULHQFHGDKLJKHUGHJUHHRIFRPIRUW LQ WKHURRP
ZLWK YDULRXV OLJKW VRXUFHV WKDQ LQ WKH URRPZLWK RQO\/(' OLJKW VRXUFHV
3DUDPHWHUVIRUOLJKWTXDOLW\ZHUHJLYHQKLJKHUUDWLQJVRYHUDOOLQWKH¿UVW
URRP DQG WKH /(' VHWWLQJ ZDV H[SHULHQFHG DV OHVV VXSSRUWLYH WR RQ
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VFUHHQZRUN WDVNV7KHSUHIHUUHG OLJKWVHWWLQJZDVVLJQL¿FDQWO\FRUUHODWHG
WRWKHSUHIHUUHGFRQWUDVWUHODWLRQVKLSLQGLFDWLQJWKDWFRQWUDVWZDVLQWKLVFDVH
WKHSULPDU\GH¿QLQJIDFWRURIFRPIRUWDEOHOLJKW$VWKHVFUHHQLVOXPLQRXV
DPELHQWOLJKWLQJLVPRUHLPSRUWDQW7KHOHYHOVRILOOXPLQDQFHFRPIRUWDEOHIRU
FRPSXWHUVFUHHQZRUNWDVNVDUHQRWQHFHVVDULO\WKHVDPHDVWKRVHIRUSDSHU
ZRUNWDVNVEXWGRLQÀXHQFHWKHSHUFHSWLRQRIOLJKWLQJTXDOLW\SDUDPHWHUVDV
VKRZQLQWKLVVWXG\
Paper G
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